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Novel Amino Acid Sequences For Human Fetal Brain-like Polypeptides 

RELATED APPLICATIONS 

This application claims priority to USSN 09/635.949 filed August 10, 2000, pending, 
which claims the benefit of USSN 60/148.433 filed August 11, 1999, abandoned. 

FIELD OF THE INVENTION 
The invention relates to polynucleotides and polypeptides. 

BACKGROUND OF THE INVENTION 
Eukaryotic cells are subdivided by membranes into multiple fiinctionally distinct 
compartments called organelles. Each organelle includes proteins essential for its proper 
function, niese proteins can include sequence motifs often referred to as sorting signals. The 
sorting signals can aid in targeting the proteins to their appropriate cellular organelle. In 
addition, sorting signals can direct some proteins to be exported, or secreted, from the cell. 

One type of sorting signal is a signal sequence, which is also referred to as a signal 
peptide or leader sequence. The signal sequence is present as an amino-terminal extension on a 
newly synthesized polypeptide chain. A signal sequence can target proteins to an intracellular 
organelle called the endoplasmic reticulum (ER). 

The signal sequence takes part in an array of protein-protein and protein-lipid 
interactions that result in tiranslocation of a polypeptide containing the signal sequence through 
a channel in the ER. After translocation, a membrane-bound enzyme, named a signal 
peptidase, liberates the matiire protein firom the signal sequence. 

The ER functions to separate membrane-bound proteins and secreted proteins from 
proteins that remain in the cytoplasm. Once targeted to the ER, both secreted and 
membrane-bound proteins can be fiirther distributed to another cellular organelle called the 
Golgi apparatus. The Golgi directs the proteins to other cellular organelles such as vesicles, 
lysosomes, the plasma membrane, mitochondria and microbodies. 

Only a limited number of genes encoding human membrane-bound and secreted 
proteins have been identified. Examples of known secreted proteins include human insulin, 
interferon, interleukins, transforming growth factor-beta, human growth hormone, 
erythropoietin, and lymphokines. 



SUMMARY OF THE INVENTION 

The invention is based, in part, upon the discovery of novel nucleic acids and secreted 
polypeptides encoded thereby. The nucleic acids and polypeptides are collectively referred to 
herein as "PROX" nucleic acids and polypetpides. 

Accordingly, in one aspect, the invention includes an isolated nucleic acid that encodes 
a PROX polypeptide, or a fragment, homolog, analog or derivative thereof For example, the 
nucleic acid can encode a polypeptide at least 85% identical to a polypeptide comprising the 
amino acid sequences of SEQ ID N0:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
and/or 34. The nucleic acid can be, e.g., a genomic DNA fragment, cDNA molecule. In some 
embodiments, the nucleic acid includes the sequence the invention provides an isolated nucleic 
acid molecule that includes the nucleic acid sequence of any of SEQ ID N0:1, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and/or 33. 

Also included within the scope of the invention is a vector containing one or more of 
H ^he nucleic acids described herein, and a cell containing the vectors or nucleic acids described 

y herein. 

The invention is also directed to host cells transformed with a vector comprising any of 
m the nucleic acid molecules described above. 

m 

In another aspect, the invention includes a pharmaceutical composition that includes a 
PROX nucleic acid and a pharmaceutically acceptable carrier or diluent. 

In a further aspect, the invention includes a substantially purified PROX polypeptide, 



m 



m e.g., any of the PROX polypeptides encoded by a PROX nucleic acid, and fragments, 

^ homologs, analogs, and derivatives thereof The invention also includes a pharmaceutical 

composition that includes a PROX polypeptide and a pharmaceutically acceptable carrier or 

diluent. 

In a still a further aspect, the invention provides an antibody that binds specifically to a 
PROX polypeptide. The antibody can be, e.g., a monoclonal or polyclonal antibody, and 
fragments, homologs, analogs, and derivatives thereof The invention also includes a 
pharmaceutical composition including PROX antibody and a pharmaceutically acceptable 
carrier or diluent. The invention is also directed to isolated antibodies that bind to an epitope 
on a polypeptide encoded by any of the nucleic acid molecules described above. 

The invention also includes kits comprising any of the pharmaceutical compositions 
described above. 
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The invention flirther provides a method for producing a PROX polypeptide by 
providing a cell containing a PROX nucleic acid, e.g,, a vector that includes a PROX nucleic 
acid, and culturing the cell under conditions sufficient to express the PROX polypeptide 
encoded by the nucleic acid. The expressed PROX polypeptide is then recovered from the 
cell. Preferably, the cell produces little or no endogenous PROX polypeptide. The cell can 
be, e.g., a prokaryotic cell or eukaryotic cell. 

The invention is also directed to methods of identifying a PROX polypeptide or nucleic 
. acids in a sample by contacting the sample with a compound that specifically binds to the 
polypeptide or nucleic acid, and detecting complex formation, if present. 

The invention further provides methods of identifying a compound that modulates the 
activity of a PROX polypeptide by contacting PROX polypeptide with a compound and 
determining whether the PROX polj^Dcptide activity is modified. 

The invention is also directed to compounds that modulate PROX polypeptide activity 
identified by contacting a PROX polypeptide with the compound and determining whether the 
compound modifies activity of the PROX polypeptide, binds to the PROX polypeptide, or 
binds to a nucleic acid molecule encoding a PROX polypeptide. 

In a another aspect, the invention provides a method of determining the presence of or 
predisposition of a PROX-associated disorder in a subject. The method includes providing a 
sample from the subject and measuring the amount of PROX polypeptide in the subject 
sample. The amount of PROX polypeptide in the subject sample is then compared to the 
amount of PROX polypeptide in a control sample. An alteration in the amount of PROX 
polypeptide in the subject protein sample relative to the amount of PROX polypeptide in the 
control protein sample indicates the subject has a tissue proliferation-associated condition. A 
control sample is preferably taken from a matched individual, an individual of similar age, 
sex, or other general condition but who is not suspected of having a tissue proliferation- 
associated condition. Alternatively, the control sample may be taken from the subject at a 
time when the subject is not suspected of having a tissue proliferation-associated disorder. In 
some embodiments, the PROX is detected using a PROX antibody. 

In a further aspect, the invention provides a method of determining the presence of or 
predisposition of a PROX-associated disorder in a subject. The method includes providing a 
nucleic acid sample (e.g., RNA or DNA, or both) from the subject and measuring the amount 
of the PROX nucleic acid in the subject nucleic acid sample. The amount of PROX nucleic 



acid sample in the subject nucleic acid is then compared to the amount of a PROX nucleic acid 
in a control sample. An alteration in the amount of PROX nucleic acid in the sample relative 
to the amount of PROX in the control sample indicates the subject has a tissue proliferation- 
associated disorder. 

In a still further aspect, the invention provides method of treating or preventing or 
delaying a PROX-associated disorder. The method includes administering to a subject in 
which such treatment or prevention or delay is desired a PROX nucleic acid, a PROX 
polypeptide, or a PROX antibody in an amount sufiicient to treat, prevent, or delay a tissue 
proliferation-associated disorder in the subject. 

Unless otherwise defined, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can 
be used in the practice or testing of the invention, suitable methods and materials are described 
below. All publications, patent applications, patents, and other references mentioned herein 
Q are incorporated by reference in their entirety. In the case of conflict, the present 

Specification, including definitions, will control. In addition, the materials, methods, and 

m examples are illustrative only and not intended to be limiting. 

yi 

Other features and advantages of the invention will be apparent from the following 
f detailed description and claims. 
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BRIEF DESCRIPTION OF THE FIGURES 
FIG. 1 is an alignment of the proteins encoded by clones 179313S4.0.3S.1 and 

■sss? 

M- 17931354.0.35.2. 

FIG. 2 is an alignment of the proteins encoded by Clone 7520500.0.54_1 ; Clone 
7520500.0.54_2; Clone 7520500.0.54_3; Clone 7520500.0.54_4; and Clone7520500.0.21. 

FIG. 3 is a gel electrophoretogram showing the expression of 20468752.0. 18-U protein 
in HEK 293 cells. 

FIG. 4 is a electrophoretogram showing the expression of 1 1692010.0.5 1 protein in 
HEK 293 cells. 

FIG. 5 is an electrophoretogram showing the expression of 27835981 .0.1 protein in 
HEK 293 cells. 
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FIG. 6 is an electrophoretogram showing the expression of 21399247.0.1 protein in 
HEK293 cells. 

FIG. 7 is an electrophoretogram showing the expression of 17941787.0.1 protein in 
HEK293 cells. 

FIG. 8 is a bar graph showing inhibition of trypsin activity by the protein encoded by 
Clone 11692010.0.51. 

FIG. 9 is a graph showing growth of NHost cells induced by the protein encoded by 
Clone 20468752.0. 18-U. 



DETAILED DESCRIPTION OF THE INVENTION 

The invention provides novel polynucleotides and the polypeptides encoded thereby. 
The invention is based in part on the discovery of nucleic acids encoding 17 proteins that 
contain sequences suggesting they are secreted, localized to a cellular organelle, or membrane 
associated. The invention includes 18 PROX nucleic acids, PROX polypeptides, PROX 
O antibodies, or compounds or methods based on these nucleic acids. These nucleic acids and 

^ their associated polypeptides, antibodies and other compositions are referred to as PROl , 

in PR02, PR03 . . . through PROl 7, respectively. These sequences are collectively referred to 

^ as "PROX nucleic acids or "PROX polynucleotides" (where X is an integer between 1 and 1 7) 

B and the corresponding encoded polypeptide is referred to as a "PROX polypeptide" or "PROX 

protein". 

s y 
I 

J Table 1 provides a cross-reference between a PROX nucleic acid or polypeptide of the 

O invention, a table disclosing a nucleic acid and encoded polypeptide that is encompassed by an 

indicated PROX nucleic acid or polypeptide of the invention, and a corresponding sequence 
identification number (SEQ ID NO:). Also provided is a Clone Identification Number for the 
disclosed nucleic acid and encoded polypeptides. Unless indicated otherwise, reference to a 
"Clone" herein refers to a discrete in silico nucleic acid sequence. 



TABLE 1. 



Clone 


PROX 
Number 


Table 
Number 


SEQ ID NO: 
Nucleic Acid 


SEQ ID NO: 
Polypeptide 


20468752.0.18 


1 


2 


1 


2 


20468752.0. 18-U 


2 


3 


3 


4 


11692010.0.51 


3 


4 


5 


6 


27835981.0.1 


4 


5 


7 


8 


21399247.0.1 


5 


6 


9 


10 


17132296.0.4 


6 


7 


11 


12 
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17931354.0.35.1 


7 


8 


13 


14 


17931354.0.35.2 


8 


9 


15 


16 


7520500.0.54 1 


9 


10 


17 


18 


7520500,0.54 2 


10 


11 


19 


20 


7520500.0.54 3 


11 


12 


21 


22 


7520500.0.54 4 


12 


13 


23 


23 


7520500.0.21 


13 


14 


25 


26 


17941787.0.1 


14 


15 


27 


28 


17941787.0.31 


15 


16 


29 


30 


16467945.0.85 


16 


17 


31 


32 


16467945.0.88 


17 


19 


33 


34 



PROX nucleic acids, PROX polypeptides, PROX antibodies, and related compounds, 
are useful in a variety of applications and contexts. For example, various PROX nucleic acids 
and polypeptides according to the invention are useful, inter aliOy as novel members of the 
protein families according to the presence of domains and sequence relatedness to previously 
described proteins. 

PROX nucleic acids and polypeptides according to the invention can also be used to 
identify cell types based on the presence or absence of various PROX nucleic acids according 
to the invention. Additional utilities for PROX nucleic acids and polypeptides are discussed 
below. 

PROl and PR02 Nucleic Acids and Polypeptides 

A PROl nucleic acid according to the invention includes the nucleic acid sequence 
represented in Clone 20468752.0.18. RNA sequences homologous to this clone are found in 
placenta. 

A representation of the nucleotide sequence of Clone 20468752.0.18 is shown in Table 
2 and includes a nucleotide sequence (SEQ ID NO:l) of 1867 bp. This nucleotide sequence 
has an open reading frame (ORF) encoding a polypeptide of 567 amino acid residues (SEQ ID 
N0:2) with a predicted molecular weight of 63327 Daltons. The start codon is located at 
nucleotides 128-130 and the stop codon is located at nucleotides 1829-1831. The protein 
encoded by Clone 20468752.0. 1 8 (SEQ ID N0:2) was predicted by the PSORT program to be 
extracellularly localized with a certainty of 0.3700. Analysis using the PSORT and SignalP 
computer programs predicted that there is may be a signal peptide with the most likely 
cleavage occurring between residues 21 and 22, at the sequence ISS-LP. The nucleic acid 
(SEQ ID NO:l) and amino acid (SEQ ID NO:2) sequences of Clone 20468752.0.18 is shown 
below in Table 2. 

TABLE 2 
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Protein - Frame: 2 - Nucleotide 128 to 1828 



1 GAGCTGAAACCCGAGCTCCCGCTCAGCTGGGGCTCGGGGAGGTCC 
4 6 CTGTT^AAACCCGCCTGCCCCCGGCCTCCCTGGGTCCCTCCTCTCC 

91 CTCCCCAGTAGACGCTCGGACACCAGCCGCGGCAAGGATGGAGCT 

MetGluLe 

136 GGGTTGCTGGACGCAGTTGGGGCTCACTTTTCTTCAGCTCCTTCT 
uGlyCysTrpThrGlnLeuGlyLeuThrPheLeuGlnLeuLexiLe 

181 CATCTCGTCCTTGCCAAGAGAGTACACAGTCATTAATGAAGCCTG 
uIleSerSerLeuProArgGluTyrThrVallleAsnGluAlaCy 

226 CCCTGGAGCAGAGTGGAATATCATGTGTCGGGAGTGCTGTGAATA 
sProGlyAlaGluTrpAsnlleMetCysArgGluCysCysGluTy 

271 TGATCAGATTGAGTGCGTCTGCCCCGGAAAGAGGGAAGTCGTGGG 
rAspGlnlleGluCysValCysProGlyLysArgGluValValGl 

316 TTATACCATCCCTTGCTGCAGGAATGAGGAGAATGAGTGTGACTC 
yTy rThr II e Pr oCy s Cys ArgAsnG 1 uGl uAsnGluCy s AspS e 

361 CTGCCTGATCCACCCAGGTTGTACCATCTTTGAAAACTGCAAGAG 
rCysLeuIleHisProGlyCysThrllePheGluAsnCysLysSe 

406 CTGCCGAAATGGCTCATGGGGGGGTACCTTGGATGACTTCTATGT 
rCysArgAsnGlySerTrpGlyGlyThrLexiAspAspPheTyrVa 

451 GAAGGGGTTCTACTGTGCAGAGTGCCGAGCAGGCTGGTACGGAGG 
iLysGlyPheTyrCysAlaGluCysArgAlaGlyTrpTyrGlyGl 

496 AGACTGCATGCGATGTGGCCAGGTTCTGCGAGCCCCT^AAGGGTCA 
yAspCysMetArgCysGlyGlnValLe\iArgAlaProLysGlyGl 

541 GATTTTGTTGGAAAGCTATCCCCTAAATGCTCACTGTGAATGGAC 
nlleLeuLeuGluSerTyrProLexiAsnAlaHisCysGluTrpTh 

586 CATTOVTGCTAAACCTGGGTTTGTCATCa^CTAAGATTTGTCA 
rlleHisAlaLysProGlyPheVallleGlnLeuArgPheValMe 

631 GTTGAGCCTGGAGTTTGACTACATGTGCCAGTATGACTATGTTGA 
tLeuSerLeuGluPheAspTyrMetCysGlnTyrAspTyrValGl 

6 76 GGTTCGTGATGGAGACAACCGCGATGGCCAGATCATCAAGCGTGT 
uValArgAspGlyAspAsnArgAspGlyGlnl le I leLysTVrgVa 

721 CTGTGGCAACGAGCGGCCAGCTCCTATCCAGAGCATAGGATCCTC 
ICysGlyAsnGluArgProAlaProIleGlnSerlleGlySerSe 

766 ACTCCACGTCCTCITCCyiCTCCGATGGCTCCAAGAATTTTGACGG 
rLeuHisValLeuPheHisSerAspGlySerLysAsnPheAspGl 

811 TTTCCATGCCATTTATGAGGAGATCACAGCATGCTCCTCATCCCC 
yPheHisAlalleTyrGluGluIleThrAlaCysSerSerSerPr 

856 TTGTTTCOITGACGGCACGTGCGTCCTTGACAAGGCTGGATC^ 
oCysPheHisAspGlyThrCysValLeuAspLysAlaGlySerTy 



901 CAAGTGTGCCrcCTTGGCAGGCTATACrGGGCAGCGCTGTGi^^ 
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rLysCysAlaCysLeuAlaGlyTyrThrGlyGlnArgCysGluAs 

946 TCTCCTTGAAGAAAGAAACTGCTCAGACCCrrcGGGGCCa^ 

nLeuLeuGluGluArgAsnCysSerAspProGlyGlyProValAs 

991 TGGGTACCAGAAAATAACAGGGGGCCCTGGGCTTATCAACGGACG 
nGlyTyrGlnLysIleThrGlyGlyProGlyLeuIleAsnGlyAr 

1036 CCATGCTAAAATTGGCACCGTGGTGTCTTTCTTTTGTAAC^ 

gHi s Al a Ly s II eGlyThrValVa 1 Se r Phe PheCy sAsnAsnSe 

1081 CTATGTTCTT AGTGGCAATGAGAAAAGAACTTGCCAGCAGAATGG 
rTyrVal LeuSe rGlyAsnGluLys ArgThr CysGlnGln/^nGl 

1126 AGAGTGGTCAGGGAAAC7VGCCCATCTGCATAAAAGCCTGCCGAGA 
yGluTrpSerGlyLysGlnProIleCysIleLysAlaCysArgGl 

1171 ACCAAAGATTTCAGACCTGGTGAGAAGGAGAGTT CTTCCGATGCA 
uProLys IleSer AspLeuValArgArgArgValLeuProMe tGl 

1216 GGTTCAGTCAAGGGAGACACCATTAaVCCAGCTATACrC^ 

nValGlnSerArgGluThrProLeiiHisGlnLeuTyrSerAleAl 

1261 CTTCAGCAAGCAGAAACTGCAGAGTGCCCCTACCAAGAAGCCAGC 
aPheSerLysGlnLysLeuGlnSerAlaProThrLysLysProAl 

1306 CCTTCCCITTGGAGATCTGCCCATGGGATACCAACATCTGa^^ 

aLeuProPheGlyAspLeuProMetGlyTyrGlnHisLeiaHisTh 

1351 CCAGCTCCAGTATGAGTGCATCTCACCCTTCTACCGCCGCCTGGG 
rGlnLeuGlnTy rGluCys 1 1 e Se r ProPheTy r ArgArgLeuGl 

1396 CAGCAGCAGGAGGACATGTCTGAGGACTGGGAAGTGGAGTGGGCG 
ySerSerArgArgThrCysLeiiArgThrGlyLysTrpSerGlyAr 

1441 GGCACCATCCTGCT^TCCCTATCTGCGGGAAAATTGAGAACATCAC 
gAlaProSerCys IleProIleCysGlyLys IleGluAsnl leTh 

1486 TGCTCCAAAGACCCAAGGGTTGCGCTGGCCGTGGCAGGCAGCCAT 
rAlaProLysThrGlnGlyLeuArgTrpProTrpGlnAlaAlall 

1531 CTACAGGAGGACCAGCGGGGTGCATGACGGCAGCCTACACAAGGG 
eTyrArgArgThrSerGlyValHisT^pGlySerLeiiHisLysGl 

1576 AGCGTGGTTCCTAGTCTGCAGCGGTGCCCTGGTGAATGAGCGCAC 
yAlaTrpPheLeuValCysSerGlyAlaLeuValAsnGliiArgTh 

1621 TGTGGTGGTGGCTGCCCACTGTGTTACTGACCTGGGGAAGGTCAC 
rValValValAlaAlaHisCysValThrAspLeuGlyLysValTh 

1666 CATGATCAAGACAGCAGACCTGAAAGTTGTTTTGGGGAAATTCTA 
rMet IleLysThr AlaAspLexiLysVal ValLeuGlyLysPheTy 

1711 CCGGG ATGATGACCGGGATGAGAAGACCATCCAGAGCCTAC AGAT 
r ArgAspAspAspArgAspGlxiLy sThr II eG 1 nS e r LeuGl n II 

1756 TTCTGCTATCATTCTGCATCCCAACTATGACCCCATCCTTGCTTT 
eSe r Ala II e 1 1 eLeiiHis ProAsnTyr AspPro 1 1 eLeuAlaLe 

1801 GATGCTTGACATCGCCATCCroAACTCCrAGACAAGGCCC^ 
uMetLeuAspIleAlalleLeuAsnSer (SEQ ID NO: 2) 
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1846 AGCACCCGAGTCCAGCCCATCT (SEQ ID Nd:l) 

The polypeptide encoded by Clone 20468752.0.18 has 562 of 565 residues (99%) 
identical to, and positive with a 720 residue human protein designate PRO 1344 (see, PCT 
Publication WO 9963088-A2 published December 9, 1999). In addition, it has 51 of 150 
residues (34%) identical to, and 71 of 150 residues (47%) positive with the 699 residue human 
complement-activating component of RA-reactive factor precursor (EC 3.4.21.-) (RA-reactive 
factor serine protease PI 00) (RARF) (mannose-binding protein associated serine protease) 
(MASP) (ACC:P48740). 

A PR02 nucleic acid according to the invention includes the nucleic acid sequence 
represented in Clone 20468752.0. 18-U. Sequences homologous to this clone are found in 
placental RNA. A representation of the nucleotide sequence of clone 20468752.0.18 is 
provided in Table 3 and includes a nucleotide sequence (SEQ ID NO:3) of 2306 bp. 

1^ The nucleic acid sequence of Clone 20468752.0. 1 8-U has an open reading frame 

P (ORF) encoding a polypeptide of 720 amino acid residues (SEQ ID N0:4) with a predicted 

13 molecular weight of 63327 Daltons. The sequence of the amino acid encoded by Clone 

=P 20468752.0. 18-U is shown in Table 3. The start codon is located at nucleotides 128-130 and 

m 

in the stop codon is located at nucleotides 2287-2289. 

s • 

f The protein (SEQ ID NO:4) encoded by Clone 20468752.0. 1 8-U is predicted by the 

PSORT program to extracellularly localized with a certainty of 0.3700. Analysis with the 
PSORT and SignalP computer programs predicted that there is may be a signal peptide, with 
the most likely cleavage occurring between residues 21 and 22, at the sequence ISS-LP. The 
nucleic acid (SEQ ID N0:3) and amino acid (SEQ ID NO:4) sequences of Clone 
20468752.0. 18-U is shown below in Table 3. 

TABLES 

Clone 20468752.0-18_U 

Translated Protein - Frame: 2 - Nucleotide 128 to 2287 

1 GAGCTGAAACCCGAGCTCCCGCTCAGCTGGGGCTCGGGGAGGTCC 
4 6 CTGTAAAACCCGCCTGCCCCCGGCCTCCCTGGGTCCCTCCTCTCC 

91 CTCCCCAGTAGACGCTCGGACACCAGCCGCGGCAAGGATGGAGCT 

MetGluLe 

136 GGGTTGCTGGACGCAGTTGGGGCTCACTTl T C n 'CAGCTCCOT 

uGlyCysTrpThrGlnLeuGlyLeuThrPheljeuGlnlieuLeuLe 
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181 CT^TCTCGTCCTTGCCyVAGAGAGTACACAGTCATTAATGAAGCCTG 
uIleSerSerLeuProArgGluTyrThrVallleAsnGluAlaCy 

226 CCCTGGAGCAGAGTGGAATATCyVTGTGTCGGGAGTGCTGTGAATA 
s Pr oGlyAlaGluTrpAsn 1 1 eMe t Cy s ArgGluCysCy sGluTy 

271 TGATCAGATTGAGTGCGTCTGCCCCGGAAAGAGGGAAGTCGTGGG 
rAspGlnlleGluCysValCysProGlyLysArgGluValValGl 

316 TTATACCATCCCTTGCTGCAGGAATGAGGAGAATGAGTGTGACTC 
yTyxThrlleProCysCysArgAsnGluGluAsnGluCysAspSe 

361 CTGCCTGATCCACCCAGGTTGTACCATCTTTGAAAACTGCAAGAG 
rCysLeuIleHisProGlyCysThrllePheGluAsnCysLysSe 

406 CTGCCGAAATGGCTCATGGGGGGGTACCTTGGATGACTTCTATGT 
rCysArgAsnGlySerTrpGlyGlyThrLeuAspAspPheTyrVa 

451 GAAGGGGTTCTACTGTGCAGAGTGCCGAGCAGGCTGGTACGGAGG 
ILysGlyPheTyrCysAlaGluCysArgAlaGlyTrpTyrGlyGl 

496 AGACTGCATGCGATGTGGCCAGGTTCTGCGAGCCCCAAAGGGTCA 
yAspCysMetArgCysGlyGlnValLeuArgAlaProLysGlyGl 

541 GATTTTGTTGGAAAGCTATCCCCTAAATGCTCACTGTGAATGGAC 
^ nlleLeuLeuGluSerTyrProLeiJiAsnAlaHisCysGluTrpTh 

9 

p 586 CyVTTCy^TGCTAAACCTGGGTTTGTCATCCyUVCTAAGATTTGTCAT 

Q rlleHisAlaLysProGlyPheVallleGlnLexiArgPheValMe 

in 



631 GTTGAGCCTGGAGTTTGACTACATGTGCCAGTATGACTATGTTGA 
tLeuSerLeuGluPheAspTyrMetCysGlnTyrAspTyrValGl 

676 GGTTCGTGATGGAGACAACCGCGATGGCCAGATCATCAAGCGTGT 
3 uValArgAspGlyAspAsnArgAspGlyGlnllelleLys/VrgVa 

721 CTGTGGCAACGAGCGGCCAGCTCCTATCCAGAGCATAGGATCCTC 
^2 ICysGlyAsnGluArgProAlaProIleGlnSerlleGlySerSe 

in 766 ACTCCACGTCCTCTTCCACTCCGATGGCTCCAAGAATTTTGACGG 

rLetiHisValLeuPheHisSerAspGlySerLysAsnPheAspGl 

811 TTTCCATGCCATTTATGAGGAGATCACAGCATGCTCCTCATCCCC 
yPheHisAlalleTyrGluGluIleThrAlaCysSerSerSerPr 

856 TTGTTTCCyVTGACGGCACGTGCGTCOTTGACy\AGGCTGGATCTTA 
oCysPheHisAspGlyThrCysValLeuT^pLysAlaGlySerTy 

901 CAAGTGTGCCTGCTTGGCAGGCTATACTGGGCAGCGCTGTGAAAA 
rLysCysAlaCysLeuAlaGlyTyrThrGlyGlnArgCysGluAs 

94 6 TCTCCTTGAAGAAAGAAACTGCTCAGACCCTGGGGGCCCAGTCAA 
nLeuLeuGluGlviArgAsnCysSerAspProGlyGlyProValAs 

991 TGGGTACCAGAAAATAACAGGGGGCCCTGGGCTTATCAACGGACG 
nGlyTyrGlnLysIleThrGlyGlyProGlylieuIleAsnGlyAr 

1036 CCATGCTAAAATTGGCACCGTGGTGTCITTCTTTTGTAACAACT 
gHisAlaLysIleGlyThrValValSerPhePheCysAsnAsnSe 

1081 CTATGTTCTTAGTGGCTUVTGAGAAAAGAACITGCCAGCAGAAT^ 
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rTyrValLeuSerGlyAsnGluLysArgThrCysGlnGlnAsnGl 

1126 AGAGTGGTCAGGGAAACAGCCCATCTGCATAAAAGCCTGCCGAGA 
yGluTrpSeirGlyLysGlnProI leCysI leLysAlaCysArgGl 

1171 ACCAAAGATTTCAGACCTGGTGAGAAGGAG AGTTCTTCCGATGCA 
uProLysIleSerAspLeuValArgArgArgValLeuProMetGl 

12 16 GGTTCAGTCAAGGGAGACACCATTACACCAGCTATACTCAGCGGC 
nValGlnSerArgGluThrProLexiHisGlnLeuTyrSerAlaAl 

1261 CTTCAGCAAGCAGAAACTGCAGAGTGCCCCTACCAAGAAGCCAGC 
aPheSerLysGlnLysLeuGlnSerAlaProThrLysLysProAl 

1306 CCTTCCCTTTGGAGATCTGCCCATGGGATACCAACATCTGCATAC 
aLeuProPheGlyAspLeuProMetGlyTyrGlnHisLeuHisTh 

1351 CCAGCTCCAGTATGAGTGCATCTCACCCTTCTACCGCCGCCTGGG 
rGlnLeuGlnTyrGluCysIleSerProPheTyrArgArgLeuGl 

1396 CAGCAGCAGGAAGACATGTCTGAAGACTGGGAAGTGGAGTGGGCG 
ySerSerArgLysThrCysLeuLysThrGlyLysTrpSerGlyAr 

1441 GGCACCATCCTGCATCCCTATCTGCGGGAAAATTGAGAACATCAC 
gAlaProSerCys IleProIleCysGlyLysI leGlxiAsnl leTh 

P 1486 TGCTCCAAAGACCCAAGGGTTGCGCTGGCCGTGGCAGGCAGCCAT 

Q rAlaProLysThrGlnGlyLeuArgTrpProTrpGlnAlaAlall 

m 

m 1576 AGCGTGGTTCCTAGTCTGCAGCGGTGCCCTGGTGAATGAGCGCAC 

yAlaTrpPheLeuValCysSerGlyAlaLeuValAsnGluArgTh 

1621 TGTGGTGGTGGCTGCCCACTGTGTTAOTGACCTGGGGAAGGTCAC 
, rValValValAlaAlaHisCysValThrAspLeuGlyLysValTh 



1531 CTACAGGAGGACCAGCGGGGTGCATGACGGCAGCCTACACAAGGG 
eTyrArgArgThrSerGlyValHisAspGlySerLeiiHisLysGl 



1666 CATGATCAAGACyVGCAGACCTGAAAGTTGTTTTGGGGAAATTCTA 
rMetlleLysThrAlaAspLeuLysValValLeuGlyLysPheTy 

1711 CCGGGATGATGACCGGGATGAGAAGACCATCCAGAGCCTACAGAT 
r ArgAspAspAspArgAspGluLy sThr 1 1 eGlnSer LeuGlnl 1 

1756 TTCTGCTATCATTCTGCATCCCAACTATGACCCCATCCTGCTTGA 
eSerAlallelleLeuHisProAsnTyrAspProIleLeiiLeuAs 

1801 TGCTOACATCGCCATCCrGAAGCTCCTAGACTAGGCCCGTATC^ 
pAlaAspIleAlalleLeiiLysLeuLeuAspLysAlaArglleSe 

1846 CACCCGAGTCCAGCCCATCTGCCTCGCTGCCAGTCGGGATCTCAG 
rThrArgValGlnProIleCysLeuAlaAlaSerArgAspLeuSe 

1891 CACTTCCTTCOIGGAGTCCCACATCACTGTGGCTGGCTGGAATGT 
rThrSerPheGlnGluSerHisIleThrValAlaGlyTrpAsnVa 

1936 CCTGGCAGACGTGAGGAGCCCTGGCTTCAAGAACGACACACTGCG 
iLeuAlaAspValArgSerProGlyPheLysAsnAspThrLeuAr 

1981 CTCTOGGGTGGTCAGTGTGGTGGACrCXXnXXrTGTGTGAGGA 

gSerGlyValValSerValValAspSerLeiiLeuCysGluGluGl 
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2026 GCATGAGGACCATGGCATCCCAGTGAGTGTCACTGATAACATGTT 
nHisGluAspHisGlylleProValSerValThrAspAsnMetPh 

2071 CTGTGCCAGCTGGGAACCCACT6CCCCTTCTGATATCTGCACTGC 
eCysAlaSerTrpGluProThrAlaProSerAspIleCysThrAl 

2116 AGAGACAGGAGGCATCGCGGCTGTGTCCTTCCCGGGACGAGCATC 
aGluThrGlyGlylleAlaAlaValSerPheProGlyArg/VlaSe 

2161 TCCrGAGCCACGCTGGOlTOTGATGGGACTGGTCAGCTGGAGCTA 
rProGluProArgTrpHisLeuMetGlyLeuValSerTrpSerTy 

2206 TGATAAAACATGCAGCCACAGGCTCTCCACTGCCTTCACCAAGGT 
rAspLysThrCysSerHisArgLeuSerThrAlaPheThrLysVa 

2251 GCTGCCTTTTAAAGACTGGATTGAAAGAAATATGAAATGAACCAT 

iLeuProPheLysAspTrpIleGluArgAsnMetLys (SEQ ID NO: 4 

2296 GCTCATGCACT (SEQ ID NO: 3) 

The protein encoded by Clone 20468752.0. 18-U has 718 of 720 residues (99%) 
identical to, and 100% of 720 residues positive with, a 720 residue human protein termed 
^ PR01344 (PCX Publication WO 9963088-A2, published December 9, 1999). In addition, this 

O encoded protein was also found to have 1 80 of 1 8 1 residues (99%) identical to, and 1 8 1 of 1 8 1 

^ residues (100%) positive with, a 188 residue fragment of a hypothetical human 20.0 Kdal 

yi protem (TREMBLNEW-ACC:CAB433 17). 

m 

The proteins of the invention encoded by clones 20468752.0. 1 8 and 20468752.0. 1 8-U 
include the protein disclosed as being encoded by the ORFs described herein, as well as any 
RJ mature protein arising therefrom as a result of post-translational modifications. Thus, the 

proteins of the invention encompass both a precursor and any active forms of the 
20468752.0. 1 8 and 20468752.0. 1 8-U proteins. 

Experimental results shown in Example 16 have shown that Clone 20468752 is 
relatively strongly expressed in certain central nervous system tumors and melanomas; and 
suppressed in most colon cancer, breast cancer, ovarian cancer, prostate cancer, lung cancer, 
and liver cancer samples, in comparison to the respective normal cell samples from the same 
tissues. These results suggest that the nucleic acid or amino acid sequences clone may be 
useful in the detection, diagnosis, or treatment of these cancers. Furthermore, results shown in 
Example 17 indicate that expression of this nucleic acid sequence also induces growth of 
NHost cells. 

PR03 
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A PR03 nucleic acid according to the invention includes the nucleic acid sequence 
represented in Clone 1 1692010.0.51 . RNA sequences homologous to this clone are found in 
fetal brain tissue. A representation of the nucleotide sequence of Clone 1 1692010.0.51 is 
provided in Table 4 and includes a nucleotide sequence (SEQ ID NO:5) of 2852 bp. This 
nucleotide sequence has an open reading frame (ORF) encoding a polypeptide of 649 amino 
acid residues (SEQ ID NO:6) with a predicted molecular weight of 72993.5 Daltons. The start 
codon is located at nucleotides 458-460 and the stop codon is located at nucleotides 2405- 
2407. The protein (SEQ ID NO:6) was predicted by the PSORT computer program to be 
localized to the plasma membrane with a certainty of 0.6976. The Signal? computer program 
predicted that there is a signal peptide, with the most likely cleavage site occurring between 
residues 28 and 29, at the sequence VMA-KS. The nucleic acid (SEQ ID N0:5) and amino 
acid (SEQ ID N0:6) sequences of Clone 1 1692010.0.51 are shown below in Table 4. 

TABLE 4 

Clone 11692010-0-51 

Translated Protein - Frame: 2 - Nucleotide 458 to 2404 

GTGTGCAGTAAACTGGAATGCTCTCCCTCGCTCACTCCTCAGTGT 
AGGAGTGATCTGAAGCAGGACT^GCTCAGCCTGCAGCTGCCGTGG 
GCTTTGTGTGGACTGGACGCAGAGCTTGGGAGACGGGGGAGGGCT 
ATTACTCCAATTCACTGTCAATGGAATTACAGCTATAGCGGCAGT 
GTATATAGGATTGCTTTTTCTCGTCTTCCTGGAGATGCTCAGTCC 
CAGTATATTTTAAGGAAGAGAAATATAAAGGAAATTTAGTATGCC 
TCC'irrTCTTTAAATGAAGAATTTAGTrTCCTTTACTTCITTUVAA 
GAGAATACCTGTTCTTGTATAACGTGACTGCACCAGACATTCTGA 
AAAATCAGC7UVGAAGCAAAAGCTGGAAATAGCTATTTCACAGCAG 
GGTTCTGAAGTAACGGAAGCTACCTTGTATAAAGACCTCAACACT 

GCTGACCATGATCAGCGCAGCCTGGAGCATCTTCCTCATCGGGAC 
MetlleSerAlaAlaTrpSerllePheLeuIleGlyTh 

TAAAATTGGGCTGTTCCTTCAAGTAGCACCTCTATCAGTTATGGC 
rLys 1 1 eGlyLeuPheLeuGlnVal Al aProLeuS erVa iMe t Al 

TA/ATCCTGTCCATCTGTGTGTCGCTGCGATGCGGGTTTCATTTA 
aLysSerCysProSerVa ICysArgCysAspAl aGlyPhe 1 1 eTy 

CTGTAATGATTCCTTTCTGACATCCATTCCAACAGGAATACCAGA 
rCysAsnAspArgPheLeuThrSer 1 1 eProThrGlyl leProGl 

GGATGCTACAACTCTCTACCTTCAGAACAACCAAATAAATAATGC 
uAspAl aThr Thr LeuTyr LeuG InAsnAs nG 1 n II eAsnAsnAl 

TGGGATTCCTTCAGATTTGAAAAACTTGCTGAAAGTAGAAAGAAT 
aGlylleProSerAspLeuLysAsnLeuLeuLysValGliiArgll 

ATACCTATACCACAACAGTTTAGATGAATTTCCTACCAACCTCCC 
eTyrLeuTyrHisAsnSerLexiAspGluPheProThrAsnLeuPr 

AAAGTATGTAAAAGAGTTACATTTGCAAGAAAATAACATAAGGAC 



PI 
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1 

46 
91 
136 
181 
226 
271 
316 
361 
406 

451 



496 



541 



586 



631 



676 



721 



766 
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oLysTyrValLysGluLeuHisLeuGlnGluAsnAsnlleArgTh 

811 TATCy^CTTATGATTCACTrTCMAAATTCCCTATCrGGAAGAATO 
rlleThrTyrAspSerLeuSerLysIleProTyrLeuGluGluLe 

856 ACATTTAGATGACAACIXrrGTCTCTGCAGTTAGCATAGAAGAGGG 
nHisLeuAspAspAsnSerValSerAlaValSerlleGluGluGl 

901 AGCATTCCGAGACAGCAACTATCrCCGACTGCTTTTCCTGTCCCG 
yAlaPheArgAspSerAsnTyrLeuArgLeuLeuPheLeuSerAr 

946 TAATCACCTTAGCACAATTCCCTGGGGTTTGCCCAGGACTATAGA 
gAsnHisLeuSerThrlleProTrpGlyLeuProArgThrlleGl 

991 AGAACTACGCTTGGATGATAATCGCATATCCACTATTTCATC7LCC 
uGluLeuArgLeuAspAspAsnArglleSerThrlleSerSerPr 

1036 ATCTCTTCAAGGTCrCACTAGTCTAAAACXSCCTGGTTCTAGATGG 
oSerLeuGlnGlyLeuThrSerLeuLysArgLeuValLeiiAspGl 

1081 AAACCTGTTGAACAATOVTGGTTTAGGTGACAAAGTTTTCTTCAA 
yAsnLeuLeuAsnAsnHisGlyLeuGlyAspLysValPhePheAs 

1126 CCTAGTTAATTTGACAGAGCTGTCCCTGGTGCGGAATTCCCTGAC 
iiLeuValAsnLeuThrGluLeuSerLeuValArgAsnSerLeuTh 

1171 TGCTGCy^CCAGTAAACCTTCCAGGCACAAACCrGAGGAAGCT^ 
rAlaAlaProValAsnLeuProGlyThrAsnLeviArgLysLeuTy 

1216 TCTTCAAGATAACCACATCAATCGGGTGCCCCCAAATGCTTTTTC 
rLeuGlnAspAsnHisIleAsnArgValProProAsnAlaPheSe 

1261 TTATCTAAGGCAGCTCTATCGACTGGATATGTCCAATAATAACCT 
rTyrLeuArgGlnLeuTyr ArgLeuAspMe t Se r AsnAsnAsnLe 

1306 AAGTAATTTACCTCAGGGTATCTTTGATGATTTGGACAATATAAC 
uSerAsnLeuProGlnGlyllePheAspAspLeuAspAsnlleTh 

1351 ACyVACTGATTCTTCGCAACyUVTCCCTGGTATTGCGGGTGCAAGAT 
rGlnLeuIleLeiiArgAsn/^nProTrpTyrCysGlyCysLysMe 

1396 GAAATGGGTACGTGACTGGTTACAATCACTACCTGTGAAGGTCAA 
tLysTrpValArgAspTrpLeuGlnSerLeuProValLysValAs 

1441 CGTGCGTGGGCTCATGTGCCAAGCCCCAGAAAAGGTTCGTGGGAT 
nValArgGlyLeuMetCysGlnAlaProGluLysValArgGlyMe 

1486 GGCTATTAAGGATCTCAATGCAGAACrcTTTGATTGTAAGGACAG 
tAlalleLysAspLeuAsnAlaGluLeuPheAspCysLysAspSe 

1531 TGGGATTGTAAGCACCATTCAGATAACCACTGCAATACCCAACAC 
rGlylleValSerThrlleGlnlleThrThrAlalleProAsnTh 

1576 AGTGTATCCTGCCCAAGGACAGTGGCCAGCTCCAGTGACCAAACA 
rValTyrProAlaGlnGlyGlnTrpProAlaProValThrLysGl 

1621 GCCAGATATTAAGAACCCCAAGCTCACTAAGGATCAACAAACCAC 
nProAspIleLysAsnProLysLeuThrLysT^pGlnGlnThrTh 

1666 AGGGAGTCCCTCAAGAAAAACAATTACyUVTTACTGTGAAGTCre 
rGlySerProSerArgLysThrlleThrlleThrValLysSerVa 
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1711 CACCTCTGATACCATTCATATCnXTTGGAAACTTGCTCTACCT 

IThr Ser AspThr 1 1 eHi s 1 1 eSerTrpLy sLeuAlaLeuProMe 

1756 GACTGCTTTGAGACTCAGCTGGCTTAAACTGGGCCATAGCCCGGC 
tThrAlaIie\iArgLeuSerTrpLeuLysLeuGlyHisSerProAl 

1801 ATTTGGATCTATAACAGAAACAATTGTAACAGGGGAACGCAGTGA 
aPheGlySerlleThrGluThrlleValThrGlyGluArgSerGl 

1846 GTACTTGGTCACAGCCCTGGAGCCTGATTCACCCTATAAAGTATG 
uTyrLeuValThrAlaLeuGluProAspSerProTyrLysValCy 

1891 CATGGTTCCCATGGAAACCAGCAACCTCTACCTATTTGATGAAAC 
sMetValProMetGluThrSerAsnLeuTyrLeuPheAspGluTh 

1936 TCCTGTTTGTATTGAGACTGAAACTGCACCCCTTCGAATGTACAA 
rProValCysIleGiuThrGluThrAlaProLeuArgMetTyrAs 

1981 CCCTACAACCACCCTCAATCGAGAGCAAGAGAAAGAACCTTACAA 
nProThrThrThrLexiAsnArgGluGlnGltiLysGluProTyrLy 

2026 AAACCCCT^TTTACCTTTGGCTGCCATCATTGGTGGGGCTGTGGC 
sTVsnProAsnLeuProLeuAlaAla Ilel leGlyGlyAlaValAl 

2071 CCTGGTTACCATTGCCCTTCTTGCTTTAGTGTGTTGGTATGTTCA 
aLeuValThrlleAlaLeuLeuAlaLeuValCysTrpTyrValHi 

2116 TAGGAATGGATCGCTCTTCTCAAGGAACTGTGCATATAGCAAAGG 
sArgAsnGlySe rLeuPhe SerArgAsnCysAl aTyr S er LysGl 

2161 GAGGAGAAGAAAGGATGACTATGCAGAAGCTGGCACTAAGAAGGA 
yArgArgArgLysAspAspTyrAlaGliiAlaGlyThrLysLysAs 

2206 OUICTCTATCCTGGAAATCAGGGAAACTTCTTTTCAGATGTTACC 
pAsnSerlleLeuGluIleArgGluThrSerPheGlnMetLeuPr 

2251 AATAAGCAATGAACCCATCTCGAAGGAGGAGTTTGTAATACACAC 
oIleSerAsnGluProIleSerLysGluGluPheVallleHisTh 

2296 CyVTATTTCCTCCTAATGGAATGAATCTGTACAAAAACAATCACAG 
rllePheProProAsnGl^^etAsxiLeuTyrLysAsnAsnHisSe 

2341 TGAAAGCAGTAGTAACCGAAGCTACAGAGACAGTGGTATTCCAGA 
rGluSerSerSerAsnArgSerTyrArgAspSerGlylleProAs 

2386 CTCAGATCACTCACACTCATGATGCTGAAGGACTCACAGCAGACT 
pSerAspHisSerHisSer (SEQ ID NO: 6) 

2431 TCTGTTTTGGGTTTTTTAAACCTAAGGGAGGTGATGGTAGGAACC 

2476 CKSTTOTACTGa^AAACACrrcGAAAAAGAGACTGAAAAA^ 

2521 TGTACTGTACATTTGCCATATAATTTATATTTAAGAACTT^ 

2566 TAAAAGTTTCAAATTTCAGGTTACTGCTGCGATTGATGTAGTGGA 

2611 GATGCCTGAACACAATTCTATATTTTAGTATTTTTTAGTAATTTG 

2656 TACTGTATTTTCCITGCAAATATTGGAGTTATAAACCATTTACTT 

2701 TGTGTTCTACTGAGTAAGATGACTTGTTGACTGTGAAAGTGAATT 

2746 TTCTTGCTGTGTCGAACAATCAGGACTGCATTCATATGAGATCCT 

2791 TGTAGTATAAGCACAGGCCATTTTTCACTTl^TATTAATAAAAT 

2836 GTAAAAAAAAAATTGGT (SEQ ID NO: 5) 
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BLAST P and BLASTX analyses indicate that the protein encoded by Clone 

1 1692010.0.51 has 306 of 637 residues (48%) identical to, and 427 of 637 residues (67%) 
positive with, a 660 residue human KIAA0405 protein (ACC:043 1 55). In addition, the 
protein encoded by Clone 1 1692010.0.51 was also found to have 626 of 649 residues (96%) 
identical to, and 637 of 649 residues (98%) positive with, the 649 residue mouse skin cell 
protein designated SEQ ID NO:305 {see, PCX Publication WO 9955865-Al; published 
November 4, 1999). 

The protein encoded by Clone 1 1692010.0.51 (SEQ ID N0:6) may potentially be used 
to: (i) stimulate the growth and motility of keratinocytes; (//) to inhibit the growth of cancer 
cells, including melanomas; (iii) to modulate angiogenesis and tumor vascularisation,; (/v) to 
modulate skin inflammation; and (v) to modulate epithelial cell growth. 

The proteins of the invention encoded by Clone 1 1692010.0.51 include the protein 
disclosed as being encoded by the ORFs described herein, as well as any mature protein 
arising therefrom as a result of post-translational modifications. Thus, the proteins of the 
invention encompass both a precursor and any active forms of the 1 1692010.0.51 protein. 

Experimental results presented in Example 16 demonstrate that amino acid sequence 
encoded by Clone 1 1692010.0.51 shows high levels of expression (relative to normal cells) in 
certain ovarian cancer cell lines, in gastric cancer, and in a colon cancer cell line. In addition, 
the amino acid sequence encoded by Clone 1 1692010.0.51 is also fotmd to be broadly 
expressed in various lung cancers and certain CNS cancer cells. These results suggest that this 
clone may be used as a selective probe for detection or diagnosis of these cancers, and that the 
clones or their gene products may be useful therapeutics or targets in treatment of such 
cancers. In addition, this gene product has been shown in Example 17 to inhibit serine 
protease activity. This property may make it useful in modulating tissue remodeling or in 
treating certain cancers. 

PR04 

A PR04 nucleic acid according to the invention includes the nucleic acid sequence 
represented in Clone 27835981.0.1. RNA sequences homologous to this clone are found in 
the pancreas. 

A representation of the nucleotide sequence of Clone 27835981.0.1 is illustrated in 
Table 5 and includes a nucleotide sequence (SEQ ID N0:7) of 1653 bp. The nucleotide 
sequence of Clone 27835981 .0. 1 has an open reading frame (ORF) encoding a polypeptide of 
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160 amino acid residues (SEQ ID NO:8) with a predicted molecular weight of 17844.2 
Daltons. The start codon is located at nucleotides 964-966 and the stop codon is located at 
nucleotides 1444-1446. The protein (SEQ ID N0:8) was predicted by the PSORT computer 
program to be extracellularly localized with a certainty of 0. 6090. The Signal? computer 
program predicted that there is a signal peptide, with the most likely cleavage site located 
between residues 24 and 25: at the sequence TMA-EA. The nucleic acid (SEQ ID N0:7) and 
amino acid (SEQ ID N0:8) sequences of Clone 27835981.0.1 are shown below in Table 5. 



Clone 27835981.ai 

Trcuislated Protein 



TABLE 5 



Frame: 1 - Nucleotide 964 to 1443 



o 
o 

m 
m 

B ; 

; re 
Ul 



1 CCCACGCGTCCGGCCTTCTCTCTGGACTTTGCATTTCCATTCCTT 

46 TTCATTGACAAACTGACTTTTTTTATTTCTTTTTTTCCATCTCT 

9 1 GGCCAGCTTGGGATCCTAGGCCGCCCTGGGAAGACATTTGTGTTT 

136 TAC7VCACATAAGGATCTGTGTTTGGGGTrTC''l T CrrCCTCCCCTG 

181 ACATTGGCyVTTGCTTAGTGGTTGTGTGGGGAGGGAGACCACGTGG 

226 GCTCAGTGCTTGCTTGCACTTATCTGCCTAGGTACATCGAAGTCT 

271 TTTGACCTCCATACAGTGATTATGCCTGTCATCGCTGGTGGTATC 

316 CTGGCGGCCTTGCTCCTGCTGATAGTTGTCGTGCTCTGTCTTTAC 

361 TTCAAAATACACAACGCGCTAAAAGCTGCAAAGGAACCTGAAGCT 

406 GTGGCTGTAAAAAATCACAACCCAGACAAGGTGTGGTGGGCCAAG 

451 AACAGCCAGGCCAAAACCATTGCCACGGAGTCTTGTCCTGCCCTG 

4 96 CAGTGCTGTGAAGGATATAGAATGTGTGCCAGTTTTGATTCCCTG 

541 CCACCTTGCTGTTGCGACATAAATGAGGGCCTCTG AGTTAGGAAA 

586 GGCTCCCTTCTCAAAGCAGAGCCCTGAAGACTTCAATGATGTCAA 

631 TGAGGCCACCTGTTTGTGATGTGCAGGCACAGAAGAAAGGCACAG 

676 CTCCCCTVTCJVGTTTCATGGAA/ATAACTCAGTGCCTGCTGGGAAC 

721 CAGCTGCTGGAGATCCCTACAGAGAGCITCa^CTGGGGGCAACCC 

766 TTCCAGGAAGGAGTTGGGGAGAGAGAACCCTCACTGTGGGGAATG 

811 CTGATAAACCAGTCACACAGCTGCTCTATTCTCACACAAATCTAC 

856 CCCTTGCGTGGCTGGAACTGACGTTTCCCTGGAGGTGTCCAGAAA 

901 GCTGATGTAACACAGAGCCTATAAAAGCroTCGGTCCTTAAGGCT 

946 GCCCAGCGCCTTGCCA/U^TGGAGCTTGTAAGAAGGCTCATGCCA 

MetGluLeuValArgArgLeuMetPro 

991 TTGACCCTCTTT^TTCTCTCCTGTTTGGCGGAGCTGACAATGGCG 
LeuThrLeuLeuIleLeuSerCysLeiiAlaGluLeuThrMetAla 

1036 GAGGCTGAAGGCAATGCAAGCTGCACAGTCAGTCTAGGGGGTGCC 
Gl\j7llaGluGlyAsnAlaSerCysThrValSerLeuGlyGlyAla 

1081 AATATGGCAGAGACCCACAAAGCCATGATCCTGCAACTCAATCCC 
AsnMetAlaGluThrHisLysAlaMetlleLeuGlnLeuAsnPro 

1126 AGTGAGAACTGCACCTGGACAATAGAAAGACCAGAAAACT^A/yVGC 
SerGl uAsnCy sThrTrpThr II eGluArgProGliiTVsnLy sSer 

1171 ATCAGAATTATCTTTTCCTATGTCCAGCTTGATCCAGATGGAAGC 
1 1 eArg II e II e PheS e rTyrValGlnLeuAspProAspGlySer 

12 16 TGTGAAAGTGAAAACATTAAAGTCTTTGACGGAACCTCCAGCAAT 
CysGluSerGluAsnlleLysValPheAspGlyThrSerSerAsn 
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1261 GGGCCTCTGCTAGGGCAAGTCTGCAGTAAAAACG ACTATGTTCCT 
GlyProLeuLeuGlyGlnValCysSerLysAsnAspTyrValPro 

1306 GTATTTGAATCATCATCCAGTACATTGACGTTTCAAATAGTTACT 
ValPheGluSerSerSerSerThrLeuThrPheGlnlleValThr 

1351 GACTCAGC7AGAATTCAAAGAACTGTCTTTGTCITCTAOTACTT 
AspSerAlaArglleGlnArgThrValPheValPheTyrTyrPhe 

1396 TTCTCTCCTAACATCTGGCTCTGCATTCACAGCACCTACATTCCA 
PheSerProAsnlleTrpLeuCysIleHisSerThrTyrllePro 

1441 CTGTGATCCGAAGCAGAATGCCAAGAACATCTGCGAGTGGGTTCA 
Leu (SEQ ID N0:8) 

1486 TGAGGAGAGCrCCACTGTGGATTTCTTTCCAAGGCCCAGAGCTGA ■ 

1531 CCATGTCACTCTCCTGCTAAAACCACTGACTTCTTGGTACCAGCA 

1576 GATCTCCAGAGTGCAGCAGTCTU^GGTTTTCCCACGCTGGACCCAG 

1621 GCCCTGTCCCATCAAAAAAAAAAAAAAAAAAAA (SEQ ID NO: 7) 

Analysis of the sequence databases using the BLAST P and BLASTX computer 
programs revealed that the protein encoded by Clone 27835981.0.1 has 99 of 146 residues 
(67%) identical to, and 120 of 146 residues (82%) positive with, a 607 residue rat 
uterus/ovary-specific putative transmembrane protein (ACC:O35360). In addition, the 
encoded protein was also found to have residues 1-149 100% identical to the amino-terminus 
of a 607 amino acid residue human pancreatic PA 153 consensus protein (PCT Publication WO 
9931 274- A2, published June 24, 1999), as well as having the same 100% identity to a human 
protein PR0257 comprising 607 amino acid residues (PCT Publication WO 9914328-A2, 
published March 25, 1999). 

The proteins of the invention encoded by clone 27835981.0.1 include the protein 
disclosed as being encoded by the ORFs described herein, as well as any mature protein 
arising therefrom as a result of post-translational modifications. Thus, the proteins of the 
invention encompass both a precursor and any active forms of the 27835981 .0.1 protein. 

Experimental results presented in Example 16 showed that Clone 27835981.0.1 was 
over-expressed in virtually all cancer cell lines examined, relative to the respective normal cell 
lines for the same tissues. These results suggest that this clone may be used as a selective 
probe for detection or diagnosis of these cancers, and that the clones or their gene products 
may be useful therapeutics or targets in treatment of such cancers. 

PROS Nucleic Acids and Polypeptides 

A PROS nucleic acid according to the invention includes the nucleic acid sequence 
represented in Clone 21399247.0.1. RNA sequences homologous to this clone are found in 
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thyroid gland. A representation of the nucleotide sequence of clone 21399247.0.1 is given in 
Table 6 and includes a nucleotide sequence (SEQ ID N0:9) of 2478 bp. The nucleotide 
sequence of Clone 21399247.0.1 has an open reading frame (ORF) encoding a polypeptide of 
580 amino acid residues (SEQ ID NO: 10) with a predicted molecular weight of 66614.6 
Daltons. The start codon is located at nucleotides 273-275 and the stop codon is located at 
nucleotides 2013-2015. The protein (SEQ ID NO:10) encoded by Clone 21399247.0.1 was 
predicted by the PSORT computer program to be localized in the microsome (lumen) with a 
certainty of 0.8650. The PSORT and SignalP computer programs also predicted that there is a 
signal peptide, with the most likely cleavage site located between residues 16 and 17, at the 
sequence VLA-AV. The nucleic acid (SEQ ID N0:9) and amino acid (SEQ ID NO: 10) 
sequences of Clone 21399247.0.1 are shown below in Table 6. 

TABLE 6 

Clone 21399247,0.1 

Translated Protein - Frame: 3 - Nucleotide 273 to 2012 

1 CCGCGTCGGCAGAGGTGGCTTCGTCCCGCGGAGTCCAGGCTTCAG 

4 6 CTCCTGGCTTCTCTTCTTTCCTCCTAGAGATCAGATGTCGGAACT 

9 1 CCAGCTGAGGGCATGTCTTACTGGGCACGCAGGTGTCCTCTCTTG 

136 AGAAGAACTGTCCATACCATGGTGGTGGTAAGGCTTTCACCAGTT 

181 CTCAGGATGCCCATAGGGATGGGTGAAGCCTGCCTGGCCTGTGGT 

226 GCTTTCCAGTGGCCGTCATCTCATTAGGGCCCCACAGTGGCATTA 

271 GGATGCy^CCTCTOSGCGGTGTTCaACGCCCrCCTGGTGTCGGTGC 
MetHisLeuSerAlaValPheAsnAlaLeuLeuValSerValL 

316 TGGCAGCGGTCCTGTGGAAGCATGTGCGGCTGCGTGAGCATGCAG 
euAl aAlaVa 1 LeuTrpLy sHi s Val ArgLeuArgGluHi s AlaA 

361 CCACACTGGAGGAGGAGCTGGCCCTCAGCCGACAGGCCACAGAGC 
laThrLeuGluGluGluLeuAlaLeuSerArgGlnAlaThrGluP 

406 CAGCCCCAGCACTGAGGATCGACTACCCGAAGGCACTGCAGATCC 
r oAl a Pr oAl aLeuArg 1 1 eAspTyr ProLy s AlaLeuGlnl 1 eL 

451 TGATGGAGGGCGGCACACACATGGTGTGCACGGGCCGCACGCACA 
eiiMetGluGlyGlyThrHisMetValCysThrGlyArgThrHisT 

496 CAGACCGCATCTGCCGCTTCAAGTGGCTCTGCTACTCCAACGAGG 
hrAspArglleCysArgPheLysTrpLeuCysTyrSerAsnGluA 

541 CTGAGGAGTTCTlTCTTCTTCCATGGa^CACCTCTGTCATGCTGC 
laGluGluPhellePhePheHisGlyAsnThrSerValMetLeuP 

586 CCAACCTGGGCTCCCGGCGCTTCCAGCCAGCCCTGCTCGACCTAT 
roAsnLeuGlySerArg/VrgPheGlnProAlaLeuLexiAspLeuS 

631 CCACCGTGGAGGACCACAACa^CrcaGTACITCAACITCGTGGAGC 
erThrValGluAspHisAsnThrGlnTyrPheAsnPheValGluL 

676 TGCCTGCTGCTGCCCTGCGCITCATGCCCAAGCCGGTGT^ 
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euProAlaAlaAlaLeuTVrgPheMetProLysProValPheValP 

72 1 CAGACGTGGCCCTCATaXrCAACOSCTTCAACCCCGACAACCTCA 
roAspValAlaLeuIleAlaAsnArgPheAsnProAspAsnLeuM 

766 TGCACGTCTTTCATGACGACCTGCTGCCACrCTTCrACAC 

etHisValPheHisAspAspLeuLeuProLeuPheTyxThrLeuA 

811 GGCAGTTTCCCGGCCTGGCCCACGAGGCACGGCTCTTCTTCATGG 
rgGlnPheProGlyLeiiAlaHisGluAlaArgLeuPhePheMetG 

856 AGGGCreGGGCGAGGGTGCACACrTCGACCTCTACAAGCTGCTCA 
luGlyTrpGlyGluGlyAlaHisPheAspLeuTyrLysLeuLeuS 

901 GCCCCAAGCAGCCTCTCCTGCGGGCACAGCTGAAGACCCTGGGCC 
erProLysGlnProLeuLeuArgAlaGlnLeuLysThrLeuGlyA 

94 6 GGCTGCTGTGCTTCTCCCATGCTTTTGTGGGCCTCTCCAAGATCA 
rgLeuLeuCysPheSerHisAlaPheValGlyLeuSerLysIleT 

991 CTACCTGGTACCAGTATGGCTTTGTGCAGCCCCAGGGCCCGAAGG 
hrThrTrpTyrGlnTyrGlyPheValGlnProGlnGlyProLysA 

1036 CC7\ACATCCTCGTCrrCAGGC7VATGAGATCCGGCAGTTTGC^ 

laAsnlleLeuValSerGlyAsnGluIleArgGlnPheAlaArgP 

1081 TCATG ACAGAATUVGCTGAACGTGAGCCACACAGGAGTCCCCCTAG 
heMetThrGluLysLeuAsnValSerHisThrGlyValProLeuG 

1126 GCGAGGAGTACATTCTGGTCTTTAGCCGAACCCAGAACAGACTCA 
lyGluGluTyrlleLeuValPheSerArgThrGlnAsnArgLeuI 

1171 TTCTGAATGAGGCAGAGCTGCTGCTGGCACTGGCCCAGGAGTTCC 
leLeuAsnGluAlaGluLeuLeuIiexiAlaLeuAlaGlnGluPheG 

1216 AGATGAAGACT^GTGACAGTGTCCCTGGAGGACCACACCITTGCTG 
InMetLysThrValThrValSerLeuGluAspHisThrPheAlaA 

1261 ATGTCGTGCGGCTGGTCAGCAATGCCTCCATGCTGGTCAGCATGC 
spValValArgLeuValSerAsnAlaSerMetLeuValSerMetH 

1306 ATGGGGCCCy^GCraGTCACCACCCTCnTCCTGCCCCGTGGGGCAA 
isGlyAlaGlnLeuValThrThrLeuPheLeuProArgGlyAlaT 

1351 CTGTGGTAGAGCTCTTCCCATATGCTGTCAATCCCGACCACTACA 
hrValValGluLeuPheProTyrAlaValAsnProAspHisTyrT 

1396 CTCCCTATAAGACGCTGGCCATGCTGCCTGGCATGGACCTCCAGT 
hrProTyrLysThrLeuAlaMetLeuProGlyMetAspLeuGlnT 

1441 ATGTAGCCTGGCGGAACATGATGCCAGAGAACACAGTCACACACC 
yrValAlaTrpArgAsnMetMetProGluAsnThrValThrHisP 

1486 CTGAGCGGCCCTGGGATCAGGGGGGCATC7VCCCATCTGGACCGGG 
roGliiArgProTrpAspGlnGlyGlylleThrHisLeuAspArgA 

1531 CTGAGCAAGCCCGTATCCTGCAAAGCCGTGAGGTCCCACGGCATC 
laGluGlnAlaArglleLeuGlnSerArgGluValProArgHisL 

1576 TCnX3TTGCCXX3AACCCCX3AGTGGCTCTTCCX3AATCrACCAGGA^ 
euCysCysArgAsnProGluTrpLeuPheArgI leTyrGlnAspT 
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1621 CCAAGGTGGACATCCCATCCCTCATTCAAACCATACGGCGCGTGG 
hrLysValAspIleProSerLeuIleGlnThrlleArgArgValV 

1666 TGAAGGGCCGGCCAGGACCACGGAAGCAGAAGTGGACAGTCGGCC 
alLysGlyArgProGlyProArgLysGlnLysTrpThrValGlyL 

1711 TATATCCAGGCAAGGTGCGGGAGGCACGGTGCCAGGCGTCAGTGC 
euTyrProGlyLysValArgGluAlaArgCysGlnAlaSerValH 

1756 ATGGCGCCTCCGAGGCCCGCCTCACTGTCTCCTGGCAGATCCCAT 
isGlyAlaSerGluAlcLArgLeuThrValSerTrpGlnlleProT 

1801 GGAACCTTAAATACCTGAAGGTGAGGGAGGTGAAGTACGAGGTGT 
rpAsnLeuLysTyrLeuLysValArgGluValLysTyrGluValT 

1846 GGCTGCAGGAGCT^GGGGGAGTACACCTACGTGCCTTACATCCTGG 
rpLeuGlnGluGlnGlyGl\i7^nThrTyrValProTyrIleLe\iA 

1891 CTCTGCAGAACCACACCTTCACTGAGAACATCT^GCCCTTCACCA 
laLeuGlnAsnHisThrPheThrGlxiAsnlleLysProPheThrT 

1936 CCTACCTGGTGTGGGTCCGCTGCATCTTCAACAAGATCCTCCTGG 
hrTyr LeuVa 1 TrpVa 1 ArgCy s II e Phe AsnLy s II eLeuLeuG 

1981 GACCCTTTGCAGATGTGCTGGTGTGCAACACGTAGCGAGCAGGCC 
lyProPheAlaAspValLeuValCysAsnThr (SEQ ID NO: 10) 

2026 ACAGCCTGGCCTCGGGAAGGTGGCTCCTGCAGTTCAGCGTCCCTG 

2071 GGCCCATTAATCCCACTGTGGAGACTTCTGGGAACTATTTATTGA 

2116 GCAGGCCTGTGCCTCCACATCATCTTGTTGTCTCTGGGGTGTGGT 

2161 GTCACAGCACTCCTCTTTGCCCTAGAGATAAGGGACCTGACTTCC 

2206 CCTTCTCCCATCCTGAACATTTGTACCCCTGGAGAAGTTCCTTAG 

2251 CAGGGAGGAGGAAGAGGAGAGGAGGAAGC7VAAGAATCACAAGGAA 

2296 CCTCTGGOTAGGTGATCCTGATGTTTCCTACTGAGTTTTTCTGGT 

2341 ATCCAGATTTCTGGAAACCGCGTAATCATGTACTGTTTGATTGGG 

2386 TGGTTCATCTGCTTCCATCCCAGTGAAATTTACCTGTAGCCCAGT 

2431 GAAGGGTGTGTTTGGAACATTCATTAAATGATTCTAAGCGAAAAA 

2476 AAA (SEQ ID NO: 9) 

A search of the sequence databases using BLAST P and BLASTX reveals no 
statistically significant similarity to any known animal protein. 

The proteins of the invention encoded by clone 21399247.0.1 include the protein 
disclosed as being encoded by the ORFs described herein, as well as any mature protein 
arising therefrom as a result of post-translational modifications. Thus, the proteins of the 
invention encompass both a precursor and any active forms of the 21399247.0,1 protein. 

Experimental results presented in Example 16 show that clone 21399247.0.1 is broadly 
expressed in most of the tissues examined. Specifically, it was found to be particularly 
strongly expressed in certain cancers (e.g., melanoma, prostate cancer, lung cancer and colon 
cancer). These results suggest that this clone may be used as a selective probe for detection or 



21 



diagnosis of these cancers, and that the clones or their gene products may be useful 
therapeutics or targets in treatment of such cancers. 



PR06 

A PR06 nucleic acid according to the invention includes the nucleic acid sequence 
represented in the nucleic acid sequence represented in Clone 17132296.0.4. RNA sequences 
homologous to this clone are found in the testis. A representation of the nucleotide sequence 
of Clone 17132296.0.4 is presented in Table 7 and includes a nucleotide sequence (SEQ ID 
N0:1 1) of 523 bp. This nucleotide sequence has an open reading frame (ORF) encoding a 
polypeptide of 121 amino acid residues (SEQ ID NO: 12) with a predicted molecular weight of 
13132 Daltons. The start codon is located at nucleotides 141-143 and the stop codon is 
located at nucleotides 504-506. The protein (SEQ ID NO: 12) encoded by Clone 17132296.0.4 
was predicted by the PSORT computer program to be localized in the microbody (peroxisome) 
with a certainty of 0.6400. The PSORT and SignalP computer programs predicted that there is 
no signal peptide. The nucleic acid (SEQ ID NO: 1 1) and amino acid (SEQ ID NO: 12) 
sequences of Clone 17132296.0.4 are shown below in Table 7. 

TABLE? 

Clone 17132296.0.4 

Translated Protein - Frame: 3 - Nucleotide 141 to 503 

1 AGAGATTCATGGCTGGGGAACCCTTGCTGGTGTTCAGAATOTG^ 
46 TCTACAGTTTCTCCCTTTACGACCCACAGATTTAGGCCCTGATTC 
9 1 TCTTCTTTTTCAGGAATGTGCACCTCACCCTGTTCTCCCAGACCT 

136 TGGGGATGAAGGAAACAGGAGCCTCACCCAGGAGGCTCAAGGCCA 
MetLysGluThrGlyAlaSerProArgArgLeiiLysAlaL 

181 AAACTCTGACCCAAACTACCTCAGGAGCCCCTGGCCCTGGCTTCC 
ysThrLeuThrGlnThrThrSerGlyAlaProGlyProGlyPheP 

226 CCCCroCTCCAGAGTTTCTGCCCTGCCCACAC^CACACy^CCOT 
roProAlaProGluPheLeuProCysProHisThrHisThrLeuP 

271 TCCACCCTCAGAGGCCCCGGTGTCCTGCCCCACGCTCTACCCCAG 
heHisProGlnArgProArgCysProAlaProArgSerThrProG 

316 AGCCCCACGGGTGGCTTTATAAAAGTGCCGGGCCCAGCCCTCTAG 
luProHi sGlyTrpLeuTyr Lys Ser Al aGlyPr oSer ProLeuA 

361 CAGGAGGGGAATGCTGGGCATCTGGGTGTGGGACCCCCGGGGAAC 
laGlyGlyGluCysTrpAlaSerGlyCysGlyThrProGlyGluG 

406 AGCCTGTGGTCTGGACTCCTGCATCTAT6AGGGGACAGACGTGGC 
InProValValTrpThrProAlaSerMetArgGlyGlnThrTrpL 

451 TTCCCrrrCCXKyVTGATGGGGTACCCACyiGATGATGGAGGCCTUM^ 
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euProPheArgMetMetGlyTyrProGlnMetMetGliiAlaArgV 

496 TCCCTCAATAAAAGAAGGGGTGCAA/^ (SEQ ID NO: 11) 
alProGln (SEQ ID NO: 12) 

Analysis of the sequence databases using the BLAST P and BLASTX computer 

programs revealed that the protein encoded by Clone 17132296.0.4 has 38 of 105 residues 
(36%) identical to, and 44 of 105 residues (41%) positive with, the 995 residue human 
atrophin-related protein ARP (ACC:AAD27584). 

The proteins of the invention encoded by Clone 17132296.0.4 include the protein 
disclosed as being encoded by the ORFs described herein, as well as any mature protein 
arising therefrom as a result of post-translational modifications. Thus, the proteins of the 
invention encompass both a precursor and any active forms of the 17132296.0.4 protein. 

Experimental results presented in Example 16 demonstrate that Clone 17132296 is 
over-expressed, relative to normal tissue cell lines, in ovarian cancer, breast cancer, and colon 
cancer. These results suggest that the nucleic acid or amino acid sequences clone may be 
useful in the detection, diagnosis, or treatment of these cancers. 

PRO? and PROS Nucleic Acids and Polypeptides 

A PR07 nucleic acid according to the invention includes the nucleic acid sequence 
represented in Clone 17931354.0.35.1. A PROS nucleic acid according to the invention 
includes the nucleic acid sequence represented in Clone 17931354.0.35.2 (PROX 8). The two 
clones resemble each other in that they are identical over most of their common sequences 
(/.e., those nucleic acids encoding amino acid residues 1-984), and differ only at the carboxyl- 
terminus {see, FIG. 1. In addition, Clone 17931354.0.35.2 extends one amino acid residue 
further at the carboxyl-terminus than does Clone 17931354.0.35.1. 

The nucleic acid sequences represented in Clone 17931354.0.35.1 and Clone 
17931354.0.35.2 were observed in the pituitary gland, and were also found to occur in brain, 
fetal brain, and fetal liver. 

A representation of the nucleotide sequence of Clone 17931354.0.35.1 (PROX 7) is 
represented in Table 8 and includes a nucleotide sequence (SEQ ID NO: 13) of 3863 bp. This 
nucleotide sequence has an open reading frame (ORF) encoding a polypeptide of 993 amino 
acid residues (SEQ ID NO: 14) with a predicted molecular weight of 107523.8 Daltons. The 
start codon is located at nucleotides 178- 180 and the stop codon is located at nucleotides 3157- 
3159. The protein (SEQ ID NO: 14) encoded by Clone 17931354.0.35.1 was predicted by the 
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PSORT computer program to be localized to the plasma membrane with a certainty of 0.6760. 
The PSORT and SignalP computer programs predicted that there is a signal peptide, vsdth the 
most likely cleavage site located between residues 19 and 20, at the sequence AHG-LS. The 
nucleic acid (SEQ ID N0:13) and amino acid (SEQ ID N0:14) sequences of Clone 
17931354.0.35.1 are shown below in Table 8. 

TABLES 

Clone 17931354.035.1 

Translated Protein - Frame: 1 - Nucleotide 178 to 3156 

1 CCAGGCGCTGGCCGTGGTGCTGATTCTGTCAGGCGCTGGCGGCGG 
4 6 CAGCGGCGGTGACGGCTGCGGCCCCGCTCCCTCTACCCGGCCGGA 
9 1 CCCGGCTCTGCCCCCGCGCCCAAGCCCCACCAAGCCCCCCGCCCT 

136 CCCGCCGCGGTCCCAGCCCAGGGCGCGGCCGCAACCAGCACCATG 

Met 

181 CGCCCGGTAGCCCTGCTGCTCCTGCCCTCGCTGCTGGCGCTCCTG 
ArgProValAlaLeuLeuLeuLeuProSerLeuLeuAlaLeuLeu 

Q 226 GCTCACGGACTCTCTTTAGAGGCCCCAACCGTGGGGAAAGGACAA 

P AlaHisGlyLeuSerLeuGluAlaProThrValGlyLysGlyGln 

271 GCCCCAGGCATCGAGGAGACAGATGGCGAGCTGACAGCAGCCCCC 
-r: AlaProGlylleGluGluThrAspGlyGluLeuThrAlaAlaPro 

m 

yi 2 ^ ^ ACACCTGAGCAGCCAGAACGAGGCGTCCACTTTGTCACAACAGCC 

1^ ThrProGluGlnProGluArgGlyValHisPheValThrThrAla 

r , 361 CCCACCTTGAAGCTGCTCAACOVCCACCCGCTGCTTGAGGAATO^ 
^ ProThrLeuLysLexiLeuAsnHisHisProLeuLeuGluGluPhe 

iU 

p 406 CTACAAGAGGGGCTGGAAAAGGGAGATGAGGAGCTGAGGCCAGCA 
m LeuGlnGluGlyLeuGlxiLysGlyAspGluGluLeuArgProAla 



451 CTGCCCTTCCAGCCTGACCaVCOTGCACCCITCACCCCAAGTCCC 
LeuProPheGlnProAspProProAlaProPheThrProSerPro 

496 CTTCCCCGCCTGGCCAACCAGGACAGCCGCCCTGTCTTTACCAGC 
LeuProArgLeuAlaAsnGlnAspSerArgProValPheThrSer 
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CCCACTCCAGCCATGGCTGCGGTACCCACTCAGCCCCAGTCCAAG 
ProThrProAlaMetAlaAlaValProThrGlnProGlnSerLys 

586 GAGGGACCCTGGAGTCCGGAGTCAGAGTCCCCTATGCTTCGAATC 
GluGlyProTrpSerProGluSerGluSerProMetLeuArglle 

631 ACAGCTCCCCTACCTCCAGGGCCCAGCATGGCAGTGCCCACCCTA 
ThrAlaProLeuProProGlyProSerMetAlaValProThrLeu 

676 GGCCCAGGGGAGATAGCCAGCACTACACCCCCCAGCAGAGCCTGG 
GlyProGlyGluIleAlaSerThrThrProProSerArgAlaTrp 

721 ACACCAACCCAAGAGGGTCCTGGAGACATGGGAAGGCCGTCGGTT 
ThrProThrGlnGluGlyProGlyAspMetGlyArgProTrpVal 
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766 GCAGAGGTTGTGTCCCAGGGCGCAGGGATCGGGATCCAGGGGACC 
AlaGluValValSerGlnGlyAlaGlylleGlylleGlnGlyThr 

811 ATCACCTCCTCCACAGCTTCAGGAGATGATGAGGAGACCACCACT 
IleThrSerSerThrAlaSerGlyAspAspGluGluThrThrThr 

856 ACCACCACCATCATCACCACCACCATCACCACAGTCCAGACACCA 
ThrThrThrllelleThrThrThrlleThrThrValGlnThrPro 

901 GGCCCTTGTAGCTCGAATTTCTCAGGCCCAGAGGGOTCTCTGGAC 
GlyProCysSerTrpAsnPheSerGlyProGluGlySerLeuAsp 

946 TCCCCTACAGACCTCAGCTCCCCCACTGATGTTGGCCTGGACTGC 
SerProThrAspLeuSerSerProThrAspValGlyLeuAspCys 

991 TTCTTCTACATCTCTGTCTACCCTGGCTATGGCGTGGAAATCAAG 
• PhePheTyrlleSerValTyrProGlyTyrGlyValGluIleLys 

1036 GTCCAGAATATCAGCCTCCGGGAAGGGGAGACAGTGACTGTGGAA 
ValGlnAsnlleSerLeuArgGluGlyGluThrValThrValGlu 

1081 GGCCTGGGGGGGCCTGACCCACTGCCCCTGGCCAACCAGTCTTTC 
GlyLeuGlyGlyProAspProLeuProLeiiAlaAsnGlnSerPhe 

1126 CTGCTGCGGGGCCAAGTCATCCGCAGCCCCACCCACCAAGCGGCC 
H LeuLeuArgGlyGlnVallleArgSerProThrHisGlnAlaAla 

o 

Q 1171 CTGAGGTTCCAGAGCCTCCCGCCACCGGCTGGCCCTGGCACCTTC 

^ LeuArgPheGlnSerLeuProProProAlaGlyProGlyThrPhe 

=F 1216 CATTTCCATTACCAAGCCTATCTCCTGAGCTGCCACTTTCCCCGT 

m Hi s PheHi sTyrGlnAl aTyr LeuLeuS erCysH i s PheProArg 

yi 

1^ 1261 CGTCAAGCTTATGAAGATGTGACTGTCACCAGCATCCACCCAGGA 

ArgGlnAlaTyrGliiAspValThrValThrSerlleHisProGly 



1306 GGTAGTGCCCGCTTCCATTGTGCAACTGGCTACCAGCTGAAGGGC 



m GlySerAlaArgPheHisCysAlaThrGlyTyrGlnLeuLysGly 

0 

m 



1351 GCCAGGCATCTCACCTGTCTCAATGCCACCCAGCCCATCTGGGAT 
AlaArgHisLeuThrCysLeuAsnAlaThrGlnProIleTrpAsp 

1396 TCAT^GGAGCCCGTATGCATCGCTGCTTGCGGCGGAGTGATCCGC 
SerLysGluProValCysIleAlciAlaCysGlyGlyVallleArg 

1441 AATGCCACCACCGGCCGCATCGTCTCTCCAGGCTTCCCGGGCAAC 
AsnAlaThrThrGlyArglleValSerProGlyPheProGlyAsn 

1486 TACAGCAACAACCTCACCTGTCACTGGCTGCTTGAGGCTCCTGAG 
TyrSe r AsnAsnLeuThr CysHi sTrpLeuLeuGliiAl aProGlu 

1531 GGCCAGCGGCTACACCTGCACTTTGAGAAGGTTTCCCTGGCAGAG 
GlyGlnArgLeuHisLeuHisPheGluLysValSerLeuAlaGlu 

1576 GATGATGACAGGCTCATCATTCGCAATGGGGACAACGTGGAGGCC 
AspAspAspArgLeuI 1 e I le ArgAsnGlyAspAsnValGluAla 

1621 CCACC AGTGTATG ATTCCTATGAGGTGGAATACCTGCCCATTGAG 
ProProValTyrAspSerTyrGluValGluTyrLeuProIleGlu 

1666 GGCCTGCTCAGCTCTGGCAAACACTTCTTTGTTGAGCTCAGT ACT 
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GlyLexiLeuS e r SerGlyLy sHi s PhePheVa IGluLeuSerThr 

1711 GACAGOVGCGGGGCTVGCTGCAGGCTVTGGCCCTGCGCTATGAGGCN 
AspSerSerGlyAlaAlaAlaGlyMetAlaLeuArgTyrGliiAla 

1756 TTCCAGCAGGGCCATTGCTATGAGCCCTTTGTCAAATACGGTAAC 
PheG InG InG 1 yH i s Cys TyrGl uProPhe Va 1 Ly sTyrG 1 yAsn 

1801 TTCAGCAGCAGCACACCCACCTACCCTGTGGGTACCACTGTGG AG 
PheSerSerSerThrProThrTyrProValGlyThrThrValGlu 

1846 TTTAGCTGCGACCCTGGCTACACCCTGGAGCAGGGCTCCATCATC 
PheSerCysAspProGlyTyrThrLeuGl uGlnGlyS er I 1 e II e 

1891 ATCGAGTGTGTTGACCCCCACX3ACCCCCAGTGGAATGAGACAGAG 
IleGluCysValAspProHisAspProGlnTrpAsnGluThrGlu 

1936 CCAGCCTGCCGAGCCGTGTGCAGCGGGGAGATCACAGACTCGGCT 
P r o Al aCy s ArgAl a Va ICysSerGlyGluIl eThr AspS e r Al a 

1981 GGCGTGGTACTCTCTCCCAACTGGCCAGAGCCCTACAGTCGTGGG 
GlyValValLeuSerProAsnTrpProGluProTyrSerArgGly 

2026 CAGGATTGTATCTGGGGTGTGCATGTGGAAGAGGACAAGCGCATC 
GlnAspCysIleTrpGlyValHisValGluGluAspLysArglle 

2071 ATGCTGGACATCCGAGTGCTGCGCATAGGCCCTGGTGATGTGCTT 
MetLeiiAspIleArgValLeiiArglleGlyProGlyAspValLeu 

2116 ACCTTCTATGATGGGGATGACCTGACGGCCCGGGTTCTGGGCCAG 
ThrPheTyrAspGlyAspAspLeuThrAlaArgValLeuGlyGln 

2161 TACTCAGGGCCCCGTAGCCACTTCAAGCTCTTTACCTCCATGGCT 
TyrSerGlyProArgSerHisPheLysLeuPheThrSerMetAla 

2206 GATGTCACC7VTTCAGTTCCAGTCGGACCCCGGGACCTCAGTGCTG 
AspValThrlleGlnPheGlnSerAspProGlyThrSerValLeu 

2251 GGCTACCAGCAGGGCTTCGTCATCCACTTCTTTGAGGTGCCCCGC 
GlyTyrGlnGlnGlyPheVallleHisPhePheGluValProArg 

2296 AATGACACATGTCCGGAGCTGCCTGAGATCCCCAATGGCTGGAAG 
AsnAspThrCysProGluLeuProGluIleProAsnGlyTrpLys 

2341 AGCCCATCGCAGCCTGAGCTAGTGCACGGCACCGTGGTCACTTAC 
SerProSerGlnProGluLeuValHisGlyThrValValThrTyr 

2386 CyVGTGCTACCCTGGCTACCAGGTAGTGGGATCCAGTGTCCTCATG 
GlnCysTyrProGlyTyrGlnValValGlySerSerValLeuMet 

2431 TGCCAGTGGGACCTAACTTGGAGTGAGGACCTGCCCTCATGCC AG 
CysGlnTrpAspLeuThrTrpSerGluAspLeuProSerCysGln 

2476 AGGGTGACTTCCTGCCACGATCCTGGAGATGTGGAGCACAGCCGA 
ArgValThrSerCysHisAspProGlyAspValGluHisSerArg 

2521 CGCCTCATATCCAGCCCCAAGTTTCCCGTGGGGGCCACCGTGCAA 
ArgLeuIleSerSerProLysPheProValGlyAlaThrValGln 

2566 TATATCTGTGACCAGGGTTTTGTGCTGACGGGCTVGCTCCT^TCCTC 
TyrlleCysAspGlnGlyPheValLeuThrGlySerSerlleLeu 
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2611 ACCTGCCATGATCGCCAGGCTGGCAGCCCCAAGTGGAGTGACCGG 
ThrCysHisAspArgGlnAlaGlySerProLysTrpSerAspArg 

2656 GCCCCTAAATGTCTCCTGGT^CAGCrCAAGCCATCXraVTGGTCTC 
TQaProLysCysI-euLeuGluGlnlieuLysProCysHisGlyLieu 

2701 AGTGCCCCTGAGAATGGTGCCCGAAGTCCTGAGAAGCAGCTACAC 
S e r Al a P r oG 1 uAs nG 1 yAl aArgS e r Pr oGl uLy sG 1 nLeuH i s 

2746 CCAGCAGGGGCCACCATCCACTTCTCGTGTGCCCCTGGCTATGTG 
ProAlaGlyAlaThrlleHisPheSerCysAlaProGlyTyrVal 

2791 CTGAAGGGCCT^GGCCAGCATCAAGTGTGTGCCTGGGCACCCCTCG 
LeuLysGlyGlnAlaSerlleLysCysValProGlyHisProSer 

2836 O^TTGGAGTGACCCCCCACCCATCTGTAGGGCTGCCTCTCTGGAT 
HisTrpSerAspProProProIleCysArgAlaAlaSerLexiAsp 

2881 GGGTTCTACAACAGTCGCAGCCTGGATGTTGCCAAGGCACCTGCT 
G ly PheTyr AsnS e r Arg S e r LeuAspVa 1 Al aLy s Al a Pr oAl a 

2926 GCCTCCAGCACCCTGGATGCTGCCCACATTGCAGCTGCCATCTTC 
AlaSerSerThrLeuAspAlaAlaHisIleAlaAlaAlallePhe 
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TTGCCACTGGTGGCGATGGTGTTGTTGGTAGGAGGTGTATACTTC 
LeuProLeuValAlaMetValLeuLeuValGlyGlyValTyrPhe 

TACTTCTCCAGGCTCCAGGGAAAAAGCTCCCTGCAGCTGCCCCGC 
TyrPheSerT^gLeuGlnGlyLysSerSerLeuGlnLeuProArg 

CCCCGCCCCCGCCCCTACAACCGC7VTTACCATAGAGTCAGCGTTT 
Pro/lrgProArgP roTy r AsnArg II eThr II eGluS e r Al aPhe 

GACAATCCAACTTACGAGACTGGAGAGACGAGAGAATATGAAGTC 
AspAsnProThrTyrGluThrGlyGluThrArgGluTyrGluVal 

TCCATCTAGGTGGGGGCAGTCTAGGGAAGTCAACTCAGACTTGCA 
Serlle (SEQ ID NO: 14) 

CCACAGTCCAGCT^GCAAGGCTCCTTGCTTCCTGCTGTCCCTCCAC 
CTCCTGTATATACCACCTAGGAGGAGATGCCACCAAGCCCTCAAG 
AAGTTGTGCCCTTCCCCGCCTGCGATGCCaVCCATGGCCTATTTT 
CTTGGTGTCATTGCCCACTTGGGGCCCTTCyiTTGGGCCCATGTCA 
GGGGGCATCTACCTGTGGGAAGAACATAGCTGGAGCACAAGCATC 
AACAGCCAGCATCCTGAGCCTCCTCATGCCCTGGACCAGCCTGGA 
ACACACTAGCAGAGCAGGAGTACCTTTCTCCACATGACCACCATC 
CCGCCCTGGCATGGCAACCTGCAGCAGGATTAACTTGACCATGGT 
GGGAACTGCACCAGGGTACTCCTCACAGCGCCATCACCAATGGCC 
AAAACTCCTCTOU^OSGTGACCTCTGGGTAGTCCTGGCATGCCAA 
CATCAGCCTCTTGGGAGGTCTCTAGTTCTCTAAAGTTCTGGACAG 
TTCTGCCTCCTGCCCTGTCCCAGTGGAGGCAGTAATTCTAGGAGA 
TCCTAAGGGGTTCAGGGGGACCCTACCCCCACCTCAGGTTGGGCT 
TCCCTGGGCACTCATGCTCCACACCAAAGCAGGACAOSCCATTTT 
CCACTGACCACCCTATACCCTGAGGAAAGGGAGACTTT (SEQ ID NO: 13) 



A representation of the nucleotide sequence of Clone 17931354.0.35.2 (PROX 8) is 
given in Table 9 and includes a nucleotide sequence (SEQ ID N0:15) of 3879 bp. This 
nucleotide sequence has an open reading frame (ORF) encoding a polypeptide of 994 amino 
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acid residues (SEQ ID NO: 1 6) with a predicted molecular weight of 1 07492.8 Daltons. The 
start codon is located at nucleotides 178-180 and the stop codon is located at nucleotides 3160- 
3162. The protein (SEQ ID N0:16) encoded by Clone 17931354.0.35.2 was predicted by the 
PSORT computer program to be localized to the plasma membrane with a certainty of 0.6760. 
The PSORT and SignalP computer programs predicted that there is a signal peptide, with the 
most likely cleavage site being located between residues 19 and 20, at the sequence AHG-LS. 
The nucleic acid (SEQ ID NO: 15) and amino acid (SEQ ID NO: 16) sequences of Clone 
17931354.0.35.2 (PROX 8) are shown below in Table 9. 

TABLE 9 

Clone 17931354.0J5.2 

Translated Protein - Frame: 1 - Nucleotide 178 to 3159 

1 CCAGGCGCTGGCCGTGGTGCTGATTCTGTCAGGCGCTGGCGGCGG 
4 6 CAGCGGCGGTGACGGCTGCGGCCCCGCTCCCTCTACCCGGCCGGA 
91 CCCGGCTCTGCCCCCGCGCCCAAGCCdCACCAAGCCCCCCGCCCT 

136 CCCGCCGCGGTCCCAGCCCAGGGCGCGGCCGCAACCAGCACCATG 
□ Met 

p 181 CGCCCGGTAGCCCTGCTGCTCCTGCCCTCGCTGCTGGCGCTCCTG 

^ ArgProVa 1 AlaLeuLeuLeiiLeuProS e r LeuLeuAl aLeuLeu 

226 GCTCT^CGGACTCrCTTTAGAGGCCCCAACCGTGGGGAAAGGACAA 
Mi AlaHisGlyLeuSerLeuGlviAlaProThrValGlyLysGlyGln 

5 271 GCCCCAGGCATCGAGGAGACAGATGGCGAGCTGACAGCAGCCCCC 

1^ AlaProGlylleGluGluThrAspGlyGluLeuThrAlaAlaPro 

316 ACACCTGAGCAGCCAGAACGAGGCGTCCACTTTGTCACAACAGCC 
Q ThrProGluGlnProGluArgGlyValHisPheValThrThrAla 



361 CCOVCCTTGAAGCTGCTCAACCACCACCCGCTGCTTGAGGAATTC 
ProThrLeuLysLeuLexiAsnHi sHi s ProLeiiLeuGluGluPhe 

406 CTACAAGAGGGGCTGGT^AAAGGGAGATGAGGAGCTGAGGCCAGCA 
LeuGlnGluGlyLeuGluLysGlyAspGluGluLeuArgProAla 

451 CTGCCCTTCCAGCCTGACCCACCTGCACCCTTCACCCCAAGTCCC 
LeuProPheGlnProAspProProAlaProPheThrProSerPro 

496 CTTCCCCGCCTGGCCAACCAGGACAGCCGCCCTGTCTTTACCAGC 
LeuProArgLeuAlaAsnGln/^pSerArgProValPheThrSer 

541 CCCACTCCAGCCATGGCTGCGGTACCCACTCAGCCCCAGTCCAAG 
ProThrProAlaMetAlaAlaValProThrGlnProGlnSerLys 

586 GAGGGACCCTGGAGTCCGGAGTCAGAGTCCCCTATGCTTCGAATC 
GluGlyProTrpSerProGluSerGluSerProMetLeiiArglle 

631 ACAGCTCCCCTACCTCCAGGGCCCAGCATGGCAGTGCCCACCCTA 
ThrAlaProLeuProProGlyProSerMetAlaValProThrLeu 
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676 GGCCCAGGGGAGATAGCCAGCACTACACCCCCCAGCAGAGCCTGG 
GlyProGlyGluIleAlaSerThrThrProProSerArgAlaTrp 

721 ACACCAACCCAAGAGGGTCCTGGAGACATGGGAAGGCCGTGGGTT 
ThrProThrGlnGluGlyProGlyAspMetGlyArgProTrpVal 

766 GCAGAGGTTGTGTCCCAGGGCGCAGGGATCGGGATCCAGGGGACC 
AlaGluValValSerGlnGlyAlaGlylleGlylleGlnGlyThr 

811 ATCACCTCCTCCACAGCTTCAGGAGATGATGAGGAGACCACCACT 
IleThrSerSerThr/VlaSerGly/VspAspGluGluThrThrThr 



856 ACCACCACCATCATCACCACCACCATCACCACAGTCCAGACACCA 
ThrThrThr Ilel leThrThrThr I leThrThrValGlnThrPro 



901 GGCCCTTGTAGCTGGAATTTCTCAGGCCCAGAGGGCTCTCTGGAC 
GlyProCysSerTrpAsnPheSerGlyProGluGlySerLeuAsp 



94 6 TCCCCTACAGACCTCAGCTCCCCCACTGATGTTGGCCTGGACTGC 
SerProThrAspLeuSerSerProThrAspValGlyLenAspCys 



991 TTCTTCTACTlTCTCrGTCTACCCTGGCTATGGCGTGGATVATCT^G 
PhePheTyrlleSerValTyrProGlyTyrGlyValGluIleLys 



1036 GTCCAGAATATCAGCCTCCGGGAAGGGGAGACAGTGACTGTGGAA 
ValGlnAsnlleSerLeuArgGluGlyGluThrValThrValGlu 



M 1081 GGCCTGGGGGGGCCTGACCCACTGCCCCTGGCCAACCAGTCTTTC 

O GlyLeuGlyGlyProAspProLeuProLeuAlaAsnGlnSerPhe 

o 

£ 1126 CTGCTGCGGGGCCAAGTCATCCGCAGCCCCACCCACCAAGCGGCC 

5 'zss LeuLeuArgGlyGlnVal IleArgSerProThrHi sGlnAlaAla 

y I 

W 1171 CTGAGGTTCCAGAGCCTCCCGCCACCGGCTGGCCCTGGCACCTTC 

LeuArgPheGlnSerLeuProProProAlaGlyProGlyThrPhe 



fli 



1216 CATTTCCATTACCAAGCCTATCTCCTGAGCTGCCACTTTCCCCGT 
Hi sPheHisTyrGlnAlaTyrLeuLeuSer CysHi s PheProArg 



1261 CGTCAAGCTTATGAAGATGTGACTGTCT^CCAGCATCCACCCAGGA 
Ul ArgGlnAlaTyrGluAspValThrValThrSerlleHisProGly 



1306 

GlySe r Al aArgPheH i s Cy s Al aThrGl yTyrGlnLexlLysGly 



1^ 1306 GGTAGTGCCCGCTTCCATTGTGCAACTGGCTACCAGCTGAAGGGC 



1351 GCCAGGCATCTCACCTGTCTCAATGCCACCCAGCCCATCTGGGAT 
AlaT^gHisLeuThrCysLeuAsnAlaThrGlnProIleTrpAsp 

1396 TCAAAGGAGCCCGTATGCATCGCTGCTTGCGGCGGAGTGATCCGC 
SerLysGluProValCysIleAlaAlaCysGlyGlyVallleArg 



1441 AATGCCACCACCGGCCGCATCGTCTCTCCAGGCTTCCCGGGCT^C 
AsnAlaThrThrGlyArglleValSerProGlyPheProGlyAsn 

1486 TACAGCAACAACCTCACCTGTCACTGGCTGCTTGAGGCTCCTGAG 
TyrSerAsnAsnLeuThrCysHisTrpLeuLeuGluAlaProGlu 



1531 GGCCAGCGGCTACACCTGCACTTTGAGAAGGTTTCCCTGGCAGAG 
GlyGlnArgLeiiHisLeuHisPheGluLysValSerLetiAlaGlu 



1576 GATGATGACAGGCTCATCATTCGCAATGGGGACAACGTGGAGGCC 
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AspAspAspArgLeuI le I leArgAsnGlyAspAsnValGluAla 

1621 CCACCyVGTGTATGATTCCTATGAGGTGGAATACCrcCCCT^TTGAG 
ProProValTyrAspSerTyrGluValGluTyrLeuProI 1 eGlu 



1666 GGCCTGCTCAGCTCTOGCAAACACTTCTTTGTTGAGCT^ 

GlyLeuLeuSerSerGlyLysHisPhePheValGluLeuSerThr 

1711 GACAGCAGCGGGGCAGCTGCAGGCATGGCCCTGCGCTATGAGGCN 
Asps e r S e rGl yAl aAl aAl aGl>^e t Al aLeiiAr gTyrG 1 \iAla 

1756 TTCCAGCAGGGCCATTGCTATGAGCCCTTTGTCAAATACGGTAAC 
PheGlnGlnGlyHisCysTyrGluProPheValLysTyrGlyAsn 

1801 TTCAGaVGOVGaVCACCaVCCTACCCTGTGGGTACCACTGTGGAG 
PheSerSerSerThrProThrTyrProValGlyThrThrValGlu 

1846 TTTAGCTGCGACCCTGGCTACACCCTGGAGCAGGGCTCCATCATC 
PheSerCysAspProGlyTyrThrLeuGluGlnGlySerllelle 



1891 ATCGAGTGTGTTGACCCCCACGACCCCCAGTGGAATGAGACAGA6 
IleGluCysValAspProHisAspProGlnTrpAsnGluThrGlu 



1936 CCAGCCTGCCGAGCCGTGTGCAGCGGGGAGATCACAGACTCGGCT 
ProAl aCys ArgAl aVal Cy sS erGlyGlu II eThr AspSer Al a 

O 1981 GGCGTGGTACTCTCTCCCAACTGGCCAGAGCCCTACAGTCGTGGG 

|3 GlyValValLeuSerProAsnTrpProGluProTyrSerArgGly 

o 

% 2026 CAGGATTGTATCTGGGGTGTGCATGTGGAAGAGGACAAGCGCATC 

!^ GlnAspCysIleTrpGlyValHisValGluGluAspLysArglle 



IJI 2071 ATGCTGGACATCCGAGTGCTGCGCATAGGCCCTGGTGATGTGCTT 

M. MetLeiaAspIleArgValLeuT^glleGlyProGlyAspValLeu 

Si 

2116 ACCTTCTATGATGGGGATGACCTGACGGCCCGGGTTCTGGGCCAG 

l„ . ThrPheTyrAspGlyAspAspLeuThrAlaArgValLeuGlyGln 

0 2161 TACTCyVGGGCCCCGTAGCCACITCAAGCTCTTTACCTCCATGGCT 

Ifi TyrSerGlyProArgSerHisPheLysLeuPheThrSerMet/Vla 

rr 2206 GATGTCACCATTCAGTTCCAGTCGGACCCCGGGACCTCAGTGCTG 

* AspValThrlleGlnPheGlnSerAspProGlyThrSerValLeu 



2251 GGCTACCAGCAGGGCTTCGTCATCCACTTCTTTGAGGTGCCCCGC 
GlyTyrGlnGlnGlyPheVallleHisPhePheGluValProArg 

2296 AATGACACATGTCCGGAGCTGCCTGAGATCCCCAATGGCTGGAAG 
AsnAspThrCy s ProGluLeuProGluI 1 eProAsnGlyTrpLys 

2341 AGCCCATCGCAGCCTGAGCTAGTGCACGGCACCGTGGTCACTTAC 
SerProSerGlnProGluLeuValHisGlyThrValValThrTyr 



2386 CT^GTGCTACCCTGGCTACCAGGTAGTGGGATCCAGTGTCCTCATG 
GlnCysTyrProGlyTyrGlnValValGlySerSerValLeuMet 



2431 TGCCAGTGGGACOTAACTTGGAGTGAGGACCTGCCCTCATGCCAG 
CysGlnTrpAspLeuThrTrpSerGluAspLeuProSerCysGln 

2476 AGGGTGACTTCCTGCCACGATCCroGAGATGTGGAGCAC^ 

ArgValThr SerCysHi s AspProGlyAspVa IGluHi sSer Arg 
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2521 CGCCrCT^TATCCTVGCCCCAAGTTTCCCGTGGGGGCCACCGTGCAA 
ArgLeuIleSerSerProLysPheProValGlyAlaThrValGln 

2566 TATATCTGTGACCAGGGTTTTGTGCTGACGGGCAGCTCCATCCTC 
TyrlleCysAspGlnGlyPheValLeuThrGlySerSerlleLeu 

2611 ACCTGCCATGATCGCCAGGCTGGCAGCCCCAAGTGGAGTGACCGG 
ThrCysHisAspArgGlnAlaGlySerProLysTrpSerAspArg 

2656 GCCCCTAAATGTCTCCTGGAACAGCTCAAGCCATGCCATGGTCTC 
Al a Pr oLy s Cy sLeuLeuGl uG 1 nLeuLy s P r oCy sH i s G ly Leu 

2701 AGTGCCCCTGAGAATGGTGCCCGAAGTCCTGAGAAGCAGCTACAC 
SerAlaProGluAsnGlyAlaArgSerProGluLysGlnLeuHis 

2746 Ca^GCyVGGGGCCyVCC7lTCCACTTCTC?GTGTGCCCCTGGCTATGTG 
ProAlaGlyAlaThrlleHisPheSerCysAlaProGlyTyrVal 

2791 CTGAAGGGCCAGGCCAGCATCAAGTGTGTGCCTGGGCACCCCTCG 
LeuLysGlyGlnAlaSerlleLysCysValProGlyHisProSer 

2836 CATTGGAGTGACCCCCCACCCATCTGTAGGGCTGCCTCTCTGGAT 
HisTrpSerAspProProProIleCysArgAlaAlaSerLeuAsp 

M' 2881 GGGTTCTACAACAGTCGCAGCCTGGATGTTGCCAAGGCACCTGCT 

Q GlyPheTyrAsnSerArgSerLeuAspValAlaLysAlaProAla 

o 

2926 GCCTCaVGCTVCCOTGGATGCTGCCCACATTGCAGCTGCCATCTTC 
^ AlaSerSerThrLeuAspAlaAlaHisIleAlaAlaAlallePhe 

m 2971 TTGCCACTGGTGGCGATGGTGTTGTTGGTAGGAGGTGTATACTTC 

111 LeuProLeuValAlaMetValLeuLeuValGlyGlyValTyrPhe 

3016 TACTTCTCCAGGCTCCAGGGAAAAAGCTCCCTGCAGCTGCCCCGC 
TyrPheSerArgLeuGlnGlyLysSerSerLeuGlnLeuProArg 

ry 3061 CCCCGCCCCCGCCCCTACAACCGCATTACCATAGAGTCAGCGTTT 

p ProArgProArgProTyrAsnArglleThrlleGluSerAlaPhe 



in 



3106 GACAATCaUlCTTACGAGACroGATCrCTTTCCTTTGC^ 

AspAsnProThrTyrGluThrGlySerLeuSerPheAlaGlyAsp 

3151 GAGAGAATATGAAGTCTCCATCTAGGTGGGGGCA6TCTAGGGAAG 
GluArglle (SEQ ID NO: 16) 



3196 TCAACTCAGACTTGCTVCCy^CAGTCCAGCAGCAAGGCrCCTTGCTT 

3241 CCTGCTGTCCCTCCACCTCCTGTATATACCACCTAGGAGGA6ATG 

3286 CCACCAAGCCCTCAAGAAGTTGTGCCCTTCCCCGCCTGCGATGCC 

3331 CACCATGGCCTATTTTCTTGGTGTCATTGCCCACTTGGGGCCCTT 

3376 CATTGGGCCCATGTCAGGGGGCATCTACCTGTGGGAAGAACATAG 

3421 CTGGAGCACAAGCATCAACAGCCAGCATCCTGAGCCTCCTCATGC 

3466 CCTGGACCAGCCTCGAAavaVCrAGCAGAGCAGGAGTACCTTTCT 

3511 CCACATGACCACCATCCCGCCCTGGCATGGCAACCTGCAGCAGGA 

3556 TTAACTTGACCATGGTGGGAACTGCACCAGGGTACTCCTCACAGC 

3601 GCCATCACCAATGGCCAAAACTCCTCTaVACGGTGACCTCTGGGT 

3646 AGTCCTGGCATGCCAACATCAGCCTCTTGGGAGGTCTCTAGTTCT 

36 91 CTAAAGTTCI^ACAGTTCroCCTCCTGCCCTGTCCCAGTGGAGG 

3736 CAGTAATTCTAGGAGATCCTAAGGGGTTCAGGGGGACCCTACCCC 

3781 CACCrcAGGTTGGGCTTCCCTGGGCACra^TGC^ 

3826 CAGGACACGCCATTTTCCACTGACCACCCTATACCCTGAGGAAAG 
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3871 GGAGACTTT (SEQ ID NO: 15) 

Analysis of the sequence databases using the BLAST P and BLASTX computer 
programs revealed that the protein encoded by Clone 17931354.0.35.1 (PROX 7) has 882 of 
984 residues (89%) identical to, and 921 of 984 residues (93%) positive with, a 991 residue 
mouse seizure-related protein 6 precursor (seizure-related protein product 6, type 2) 
(ACC:Q62223). In addition, the protein encoded by Clone 17931354.0.35.1 was also foxmd to 
have 391 of 785 residues (49%) identical to, and 544 of 785 residues (69%) positive with, the 
777 residue fragment of human KIAA0927 protein (ACC:BAA76771). 

Analysis of the sequence databases using the BLAST P and BLASTX computer 
programs revealed that the protein encoded by Clone 17931354.0.35.2 (PROX 8) has 892 of 
994 residues (89%) identical to, and 93 1 of 994 residues (93%) positive with, the mouse 
seizure-related protein 6 precursor (ACC:Q62223) previously identified for Clone 
17931354.0.35.1. In addition, the protein encoded by Clone 17931354.0.35.2 was also found 
^ to have 348 of 693 residues (50%) identical to, and 484 of 693 residues (69%) positive with, 

the 775 residue human DJ268D1 3.1 (mouse seizure-related gene product 6-like protein) 
(ACC:CAB46625). 

The proteins of the invention encoded by Clone 17931354.0.35.1 and Clone 
1 793 1 354.0.35.2 include the protein disclosed as being encoded by the ORFs described herein, 
as well as any mature protein arising therefrom as a result of post-translational modifications. 
Thus, the proteins of the invention encompass both a precursor and any active forms of the 
17931354.0.35.1 and 17931354.0:35.2 proteins. 

Experimental results presented in Example 16 show that clonel7931354 is expressed 
in markedly high levels in two lung cancer cell lines, but not in normal lung cells. These 
results suggest that the nucleic acid or amino acid sequences clone may be usefiil in the 
detection, diagnosis, or treatment of these cancers. 

PR09, PROlO, PROll, PR012, and PR013 Nucleic Acids and Polypeptides 

A PR09, PRO 10, PROl 1, PRO 12, or PRO 13 nucleic acid according to the invention 
includes the nucleic acid sequence represented in Clones 7520500.0.54_1 (PROX 9), 
7520500.0.54^2 (PROX 10), 7520500.0.54J (PROX 1 1), 7520500.0.54^4 (PROX 12), and 
7520500.0.21 (PROX 13). These clones resemble each other in that they are identical over the 
majority of their conmion sequences. For example. Clone 7520500.0.54^2 (PROX 10) and 
Clone 7520500.0.54_3 (PROX 1 1) encode identical proteins, although their non-translated 
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regions differ. Similarly, Clone 7520500.0.54^4 (PROX 12) and Clone 7520500.0.21 (PROX 
13) encode proteins that possesses extensions with identical sequences in amino-terminal 
direction, and appear not to be complete, as their amino-terminal amino acid residues are not 
methionines. In addition, clone 7520500.0.21 (PROX 13) appears to be a 3' splice variant 
with respect to the other four clones, as it is terminated far earlier than the others. These and 
other differences that arise between the clones may be seen by reference to FIG. 2, which 
gives an alignment of all five proteins encoded by these clones. 

The nucleic acid sequences represented in Clone 7520500.0.54 1, Clone 
7520500.0.54_2, Clone 7520500.0.54^3, Clone 7520500.0.54_4, and Clone 7520500.0.21 
were found in brain, especially fetal brain, and in fetal liver. Representations of the nucleotide 
sequences of Clone 7520500.0.54_1, Clone 7520500.0.54_2, and Clone 7520500.0.54^3 are 
presented in Tables 10, 1 1, and 12, respectively. 

Clone 7520500.0.54^1 (PROX 9) includes a nucleotide sequence (SEQ ID NO: 17) of 
1^ 2127 bp. This nucleotide sequence has an open reading frame (ORF) encoding a polypeptide 

y of 525 amino acid residues (SEQ ID NO: 1 8) with a predicted molecular weight of 56284 

Daltons. The start codon is located at nucleotides 178-180 and the stop codon is located at 
nucleotides 1753-1755. The nucleic acid (SEQ ID NO: 17) and amino acid (SEQ ID NO: 18) 
m sequences of Clone 7520500.0.54_1 (PROX 9) are shown below in Table 1 0. 
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nj Clone 7520500.0.54.1 



TABLE 10 



Translated Protein - Frame: 1 - Nucleotide 178 to 1752 

1 CCAGGCGCTGGCCGTGGTGCTGATTCTGTCAGGCGCTGGCGGCGG 
4 6 CAGCGGCGGTGACGGCTGCGGCCCCGCTCCCTCTACCCGGCCGGA 
9 1 CCCGGCTCTGCCCCCGCGCCCAAGCCCCACCAAGCCCCCCGCCCT 

136 CCCGCCGCGGTCCCAGCCCAGGGCGCGGCCGCAACCAGCACCATG 

Met 

181 CGCCCGGTAGCCCTGCTGCTCCTGCCCTCGCTGCTGGCGCTCCTG 
ArgProValAlaLeuLeuLeuLeuProSerLeuLeuAlaLeuLeu 

226 GCTCTICGGACTCTCTTTAG AGGCCCCAACCGTGGGGAAAGGACAA 
AlaHisGlyLeuSerLeuGluAlaProThrValGlyLysGlyGln 

271 GCCCCAGGCATCGAGGAGACAGATGGCGAGCTGACAGCAGCCCCC 
AlaProGlylleGluGluThrAspGlyGluLeuThrAlaAlaPro 

316 ACACCTGAGCAGCCAGAACGAGGCGTCCACTTTGTCACAACAGCC 
ThrProGluGlnProGluArgGlyValHisPheValThrThrAla 

361 CCCACCTTGAAGCTGCrCAACCACCACCCGCTGCTTGAGGAATTC 
ProThrLeuLys LeuLeuAsnH i sHi s ProLetil^uGluGluPhe 
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4 06 CTACAAGAGGGGCTGGAAAAGGGAGATGAGGAGCTGAGGCCAGCA 
LeuGlnGluGlyLeuGluLysGlyAspGluGluLeuArgProAla 

451 CTGCCCTTCCAGCCTGACCCACCTGCACCCmCACCCCAAGTCCC 
LeuProPheGlnProAspProProAlaProPheThrProSerPro 

496 CTTCCCCGCCTGGCCi^CCAGGACAGCCGCCCTGTCTTTACCAGC 
LeuProArgLeuAlaAsnGl nAspSer ArgProVa 1 PheThr Ser 

54 1 CCCACTCCAGCCATGGCTGCGGTACCCACTCAGCCCCAGTCCAAG 
ProThrProAlaMetAlaAlaValProThrGlnProGlnSerLys 

586 GAGGGACCCTGGAGTCCGGAGTCAGAGTCCCCTATGCTTCGAATC 
GluGlyProTrpSerProGluSerGluSerProMetLeuArglle 

631 ACAGCTCCCCTACCTCCAGGGCCCAGCATGGCAGTGCCCACCCTA 
ThrAlaProLeuProProGlyProSerMetAlaValProThrLeu 

676 GGCCCAGGGGAGATAGCCAGCACTACACCCCCCAGCAGAGCCTGG 
GlyProGlyGluIleAlaSerThrThrProProSerArgAlaTrp 

721 ACACCAACCCAAGAGGGTCCTGGAGACATGGGAAGGCCGTGGGTT 
ThrProThrGlnGluGlyProGlyAspMetGlyArgProTrpVal 

H 766 GCAGAGGTTGTGTCCCAGGGCGCAGGGATCGGGATCCAGGGGACC 

p AlaGluValValSerGlnGlyAlaGlylleGlylleGlnGlyThr 



in 



I?3 



811 ATCACCTCCTCCACAGCTTCAGGAGATGATGAGGAGACCACCACT 
IleThrSerSerThrAlaSerGlyAspAspGluGluThrThrThr 



856 ACCACCACCATCATCACCACCACCATCACCACAGTCCT^GACACCA 
yi ThrThrThr II e II eThrThrThr I 1 eThrThrValGlnThr Pro 

901 GGCCCTTGTAGCTGGTUVTTTCTCAGGCCCAGAGGGCTCTCTGGAC 
GlyProCysSerTrpAsnPheSerGlyProGluGlySerLeuAsp 



946 TCCCCTACAGACCTCAGCTCCCCCACTGATGTTGGCCTGGACTGC 
SerProThrAspLeuSerSerProThrAspValGlyLeiiAspCys 

991 TTCTTCTACATCTCTGTCTACCCTGGCTATGGCGTGGAAATCAAG 
PhePheTyr I 1 eSerVa iTyr ProGlyTyrGlyValGluI 1 eLy s 

1036 GTCCAGAATATCAGCCTCCGGGAAGGGGAGACAGTGACTGTGGT^ 
ValGlnAsnlleSerLeuArgGluGlyGluThrValThrValGlu 

1081 GGCCTGGGGGGGCCTGACCCACTGCCCCTGGCCAACCAGTCTTTC 
GlyLeuGlyGlyProAspProLeuProLeuAlaAsnGlnSerPhe 

1126 CTGCTGCGGGGCCAAGTCATCCGCAGCCCCACCCACCTUIGCGGCC 
LeuLeviArgGlyGlnVallleArgSerProThrHisGlnAleLAla 

1171 CTGAGGTTCCAGAGCCTCCCGCCACCGGCTGGCCCTGGCACCTTC 
LeuArgPheGlnSerLeuProProProAlaGlyProGlyThrPhe 

1216 CATTTCCATTACCAAGCCTATCTCCTGAGCTGCCACTTTCCCCGT 
His PheH i s TyrGlnAl aTyr LeuLeuS e r Cy sH i s Phe Pr oArg 

1261 CGTCCAGCTTATGGAGATGTGACTGTCACCAGCCTCCACCCAGGG 
ArgProAlaTyrGlyAspValThrValThrSerLeuHisProGly 
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1306 



1351 



1396 



1441 



1486 



1531 



1576 



1621 



1666 



1711 



1756 
1801 
1846 
1891 
1936 
1981 
2026 
2071 
2116 



GGTAGTGCCCGCTTCCATTGTGCCACTGGCTACCAGCTGAAGGGC 
GlySerAlaArgPheHisCysAlaThrGlyTyrGlnljeuLysGly 

GCCAGGCATCTCACCTGTCTCAATGCCACCCAGCCCTTCTGGGAT 
Al aArgH i s LeuThr Cy sLeuAsnAl aThrG 1 nPr o PheTrpAsp 

TCAAAGGAGCCCGTCTGCATCGCTGCTTGCGGCGGAGTGATCCGC 
SerLysGluProValCys IleAlcLAlaCysGlyGlyVall leArg 

AATGGCACCACCGGCCGCATCGTCTCTCCAGGCTTCCCGGGCAAC 
AsnGlyThrThrGlyArg 1 1 eVal S e r ProGlyPhe ProGlyAsn 

TACAGO^CAACCTCACCTGTCACTGGCTGCTTGAGGCTCCTGAG 
TyrSerAsnAsnLeuThrCysHisTrpLeuLeuGluAlaProGlu 

GGCCAGCGGCTACACCTGCACTTTGAGAAGGTTTCCCTGGCAGAG 
GlyGlnArgLeuHisLeuHisPheGluLysValSerLeuAlaGlu 

GATGATGACAGGCTCATCATTCGCAATGGGGACAACGTGGAGGCC 
AspAspAspArgLeuI le I leArgAsnGlyAspAsnValGluAla 

CCACCAGTGGGAAAAAGCTCCCTGCAGCTGCCCCGCCCCCGCCCC 
ProProValGlyLysSerSerLeuGlnLeuProArgProArgPro 

CGCCCCTACAACCGCATTACCATAGAGTCAGCGTTTGACAATCCA 
ArgProTyr AsnArg 1 1 eThr II eGluS er Al aPheAspAsnPr o 

ACTTACGAGACTGGAGAGACGAGAGAATATGAAGTCTCCATCTAG 
ThrTyrGluThrGlyGluThrArgGluTyrGluValSerlle (SEQ ID NO: 18) 

GTGGGGGCAGTCTAGGGAAGTCAACTCAGACTTGCACCACAGTCC 

AGCTVGCTUlGGCTCCTTGCTTCCroCTGTCCOTCCACCrCCrGT^ 

ATACCACCTAGGAGGAGATGCCACCAAGCCCTCAAGAAGTTGTGC 

CCTTCCCCGCCTGCGATGCCCACCATGGCCTATTTTCTTGGTGTC 

ATTGCCCACTTGGGGCCCTTGCATTGGGCCATGTACAGGGGGCAT 

CTACCTGTGGGGAAGAACATAGCTGGGAGCACAAGCTTCLAACAGC 

CAGCATTCCTTGAGCCTCCTTCATGGCCCTGGGACCAGCCTGGGG 

AACACANTTAGGCAGGAGCAGGGAGTTACCTTGTTTCACATGACC 

ACCAACCATTCC (SEQ ID NO: 17) 



Clone 7520500.0.54_2 (PROX 10) includes a nucleotide sequence (SEQ ID NO:19) of 
2127 bp. This nucleotide sequence has an open reading frame (ORF) encoding a polypeptide 
of 525 amino acid residues (SEQ ID NO:20) with a predicted molecular weight of 56463 
Daltons. The start codon is located at nucleotides 1 78-1 80 and the stop codon is located at 
nucleotides 1753-1755. The nucleic acid (SEQ ID NO:19) and amino acid (SEQ ID NO:20) 
sequences of Clone 7520500.0.54_2 (PROX 10) are shown below in Table 11. 



Clone 7520500.0.54.2 

Translated Protein 



TABLE 11 



Frame: 1 - Nucleotide 178 to 1752 



1 CCAGGCGCTGGCCGTGGTGCTGATTCTGTCAGGCGCTGGCGGCGG 
4 6 CAGCGGCGGTGACGGCTGCGGCCCCGCTCCCTCTACCCGGCCGGA 
91 CCCGGCTCTGCCCCCGCGCCCAAGCCCCACCAAGCCCCCCGCCCT 
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136 CCCGCCGCGGTCCCAGCCCAGGGCGCGGCCGCAACCAGCACCATG 

Met 

181 CGCCCGGTAGCCCT6CTGCTCCTGCCCTCGCTGCTGGCGCTCCTG 
ArgProValAlaLeuLeuLeuLeuProSerLeuLeuAlaLeuLeu 

226 GCrrCACGGACTCTCTTTAGAGGCCCCAACCGTGGGGAAAGGACAA 
AlaHisGlyLeuSerLeuGluAlaProThrValGlyLysGlyGln 

271 GCCCCAGGCATCG AGGAGACAGATGGCGAGCTGACAGCAGCCCCC 
AlaProGlylleGluGluThrAspGlyGluLeuThrAlaAlaPro 

316 ACACCTGAGCAGCCAGAACGAGGCGTCCACTTTGTCACAACAGCC 
ThrProGluGlnProGliiArgGlyValHisPheValThrThrAla 

361 CCCACCTTGAAGCTGCTCAACCACCACCCGCTGCTTGAGGAATTC 
ProThrLeuLysLeuLeuAsnHisHisProLeuLeuGluGluPhe 

406 CTACAAGAGGGGCTGGAAAAGGGAGATGAGGAGCTGAGGCCAGCA 
LeuGlnGluGlyLeuGluLysGlyAspGluGluLeuArgProAla 

451 CTGCCCTTCCAGCCTGACCCACCTGCACCCTTCACCCCAAGTCCC 
LeuProPheGlnProAspProProAlaProPheThrProSerPro 

496 CTTCCCCGCCTGGCCAACCAGGACAGCCGCCCTGTCTTTACCAGC 
LeuProArgLexiAlaAsnGlnAspSerArgProValPheThrSer 

541 CCCACTCCAGCCATGGCTGCGGTACCCACTCAGCCCCAGTCCAAG 
ProThrProAlaMetAlaAlaValProThrGlnProGlnSerLys 

586 GAGGGACCCTGGAGTCCGGAGTCAGAGTCCCCTATGCTTCGAATC 
GluGlyProTrpSerProGluSerGluSerProMetLeuArglle 

631 ACAGCTCCCCTACCTCCAGGGCCCAGCATGGCAGTGCCCACCCTA 
ThrAlaProLeuProProGlyProSerMetAlaValProThrLeu 

676 GGCCCAGGGGAGATAGCCAGCACTACACCCCCCAGCAGAGCCTGG 
GlyProGlyGluIleAlaSerThrThrProProSer/UrgAlaTrp 

721 ACyVCCy^CCCAAGAGGGTCCTGGAGACATGGGAAGGCCGTGGGTT 
ThrProThrGlnGluGlyProGlyAspMetGlyArgProTrpVal 

766 GCAGAGGTTGTGTCCCAGGGCGCAGGGATCGGGATCCAGGGGACC 
AlaGluValValSerGlnGlyAlaGlylleGlylleGlnGlyThr 

811 ATCACCTCCTCCACAGCTTCAGGAGATGATGAGGAGACCACCACT 
IleThrSerSerThrAlaSerGlyAspAspGluGluThrThrThr 

856 ACCACCACCATCATCACCACCACCATCACCACAGTCCAGACACCA 
ThrThrThrllelleThrThrThrlleThrThrValGlnThrPro 

901 GGCCCTTGTAGCTGGAATTTCTCAGGCCCAGAGGGCTCTCTGGAC 
GlyProCysSerTrpAsnPheSerGlyProGluGlySerLeuAsp 

94 6 TCCCCTACAGACCTCAGCTCCCCCACTGATGTTGGCCTGGACTGC 
SerProThrAspLeuSerSerProThrAspValGlyLeuAspCys 

991 TTCTTCTACATCTCrGTCTACCCTGGCTATGGCGTGGAAATC^ 
PhePheTyrlleSerValTyrProGlyTyrGlyValGluIleLys 
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1036 GTCCAGAATATCAGCCTCCGGGAAGGGGAGACAGTGACTGTGGAA 
ValGlnAsnlleSerLeuArgGluGlyGluThrValThrValGlu 



1081 GGCCTGGGGGGGCCTGACCCACrcCCCCTGGCCAACCAGTCTTTC 
GlyLeuGlyGlyProAspProLeuProLeiiAlaAsnGlnSerPhe 

1126 CTGCTGCGGGGCCAAGTCATCCGCAGCCCCACCCACCAAGCGGCC 
LeuLexiArgGlyGlnVallleArgSerProThrHisGlnAlaAla 

1171 CTGAGGTTCCAGAGCCTCCCGCCACCGGCTGGCCCTGGCACCTTC 
LeiiArgPheGlnSerLeuProProProAlaGlyProGlyThrPhe 

1216 CATTTCCATTACCAAGCCTATCTCCTGAGCTGCCACTTTCCCCGT 
HisPheHisTyrGlnAlaTyrLeuLeuSerCysHisPheProArg 



1261 CGTCCAGCTTATGGAGATGTGACTGTCACCAGCCTCCACCCAGGG 
ArgProAlaTyrGlyAspValThrValThrSerLeuHisProGly 

1306 GGTAGTGCCCGCTTCCATTGTGCCACTGGCTACCAGCTGAAGGGC 
GlySerAlaArgPheHisCysAlaThrGlyTyrGlnLeuLysGly 

1351 GCCAGGCATCTO^CCTGTCTCAATGCCACCCAGCCCTTCTGGGAT 
AlaArgHisLeuThrCysLeuAsnAlaThrGlnProPheTrpAsp 

1396 TCAAAGGAGCCCGTCTGCATCGCTGCTTGCGGCGGAGTGATCCGC 
lisls SerLysGluProValCysIleAlaAlaCysGlyGlyVallleArg 

b 

P=l 1441 AATGGCACCACCGGCCGCATCGTCTCTCCAGGCTTCCCGGGCAAC 

^ AsnGlyThrThrGlyArglleValSerProGlyPheProGlyAsn 

M 

£ I486 TACAGCAACAACCTC7VCCTGTCACTGGCTGCTTGAGGCTCCTGAG 

111 TyrSerAsnAsnLeuThrCysHisTrpLeuLeuGluAlaProGlu 

1531 GGCCAGCGGCTACACCTGCACTTTGAGAAGGTTTCCCTGGCAGAG 
GlyGlnArgLeuHisLeiiHi s PheGluLysVal S e r LeuAl aGlu 

1576 GATGATGACAGGCTCATCATTCGCT^TGGGGACAACGTGGAGGCC 
AspAspAspArgLeu 1 1 e 1 1 eAr gAsnGl yAspAsnVa IGl uAl a 

1621 CCACCAGTGTATGATTCCTATGAGGTGGAATACCCGCCCCGCCCC 
ProProValTyrAspSerTyrGluValGluTyrProProArgPro 

1666 CGCCCCTACy^COSCTlTTACCATAGAGTaiGCGTTTGACaATCCA 
ArgProTyrAsnArglleThrlleGluSerAlaPheAspAsnPro 



m 



o 



1711 ACTTACGAGACTGGAGAGACGAGAGAATATGAAGTCTCCATCTAG 

ThrTyrGluThrGlyGluThrArgGluTyrGluValSerlle (SEQ ID NO: 20) 



1756 GTGGGGGCAGTCTAGGGAAGTCAACTCAGACTTGCACCACAGTCC 

1801 AGCAGCAAGGCTCCTTGCTTCCTGCTGTCCCTCCACCTCCTGTAT 

1846 ATACCACCTAGGAGGAGATGCCACCAAGCCCTCAAGAAGTTGTGC 

1891 CCTTCCCCGCCTGCGATGCCCACCATGGCCTATTTTCTTGGTGTC 

1936 ATTGCCCTVCITGGGGCCCITGCATTGGGCCaiTGT^ 

1981 CTACCTGTGGGGAAGAAOITAGCTGGGAGCT^CAAGCTTCAACAGC 

2026 CAGCATTCCTTGAGCCTCCTTCATGGCCCTGGGACCAGCCTGGGG 

2071 AACACANTTAGGCAGGAG(^GGGAGTTACCTTGTTTCACATGACC 

2116 ACCAACCATTCC (SEQ ID NO: 19) 



Clone 7520500.0.54^3 (PROX 1 1) includes a nucleotide sequence (SEQ ID NO:21) of 
1988 bp. This nucleotide sequence has an open reading frame (ORF) encoding a polypeptide 
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of 525 amino acid residues (SEQ ID NO:22) with a predicted molecular weight of 56463 
Daltons. The polypeptide (SEQ ID NO:22) encoded by the nucleic acid sequence is the same 
as that of the polypeptide (SEQ ID NO:20) encoded by clone 7520500.0.54_2 (PROX 10). 
The start codon is located at nucleotides 178-180 and the stop codon is located at nucleotides 
1753-1755. The nucleic acid (SEQ ID NO:21) and amino acid (SEQ ID NO:22) sequences of 
Clone 7520500.0.54^3 (PROX 1 1) are shown below in Table 12. 

TABLE 12 

Clone 7520500.0.543 

Translated Protein - Frame: 1 - Nucleotide 178 to 1752 

1 CCAGGCGCTGGCCGTGGTGCTGATTCTGTCAGGCGCTGGCGGCGG 
4 6 CAGCGGCGGTGACGGCTGCGGCCCCGCTCCCTCTACCCGGCCGGA 
9 1 CCCGGCTCTGCCCCCGCGCCCAAGCCCCACCAAGCCCCCCGCCCT 

136 CCCGCCGCGGTCCCAGCCCAGGGCGCGGCCGCAACCAGCACCATG 

Met 

181 CGCCCGGTAGCCCTGCTGCTCCTGCCCTCGCTGCTGGCGCTCCTG 
ArgProValAlaLeuLeuLeuLeuProSerLeuLeuAlaLeuLeu 

226 GCTCACGGACTCTCTTTAGAGGCCCCAACCGTGGGGAAAGGACT^ 
AlaHisGlyLeuSerLeuGluAlaProThrValGlyLysGlyGln 

271 GCCCCAGGCATCGAGGAGACAGATGGCGAGCTGACAGCAGCCCCC 
AlaProGlylleGluGluThrAspGlyGluLeuThrAlaAlaPro 

316 ACACCTGAGCAGCCAGAACGAGGCGTCCACTTTGTCACAACAGCC 
ThrProGluGlnProGluArgGlyValHisPheValThrThrAla 

361 CCCTICCTTGAAGCTGCTCAACCACCACCCGOTGCTTGAGGA^ 

ProThrLeuLysLeuLeuAsnHisHisProLeuLeuGluGluPhe 

406 CTACAAGAGGGGCTGGAAAAGGGAGATGAGGAGCTGAGGCCAGCA 
LeuGlnGluGlyLeuGluLysGlyAspGluGluLeuArgProAla 

451 CTGCCCTTCCAGCCTGACCCACCTGCACCCTTCACCCCAAGTCCC 
LeuProPheGlnProAspProProAlaProPheThrProSerPro 

496 CTTCCCCGCCTGGCCAACCAGGACAGCCGCCCTGTCTTTACCAGC 
LeuProArgLeiiAlaAsnGlnAspSerArgProValPheThrSer 

541 CCCACTCCAGCCATGGCTGCGGTACCCACTCAGCCCCAGTCCAAG 
ProThrProAlaMetAlaAlaValProThrGlnProGlnSerLys 

586 GAGGGACCCTGGAGTCCGGAGTCAGAGTCCCCTATGCTTCGAATC 
GluGlyProTrpSerProGluSerGluSerProMetLeuArglle 

631 AOVGCrCCCOTACCTCCyVGGGCCCAGCATGGCAGTGCCCACCCTA 
ThrAlaProLeuProProGlyProSerMetAlaValProThrLeu 

676 GGCCCAGGGGAGATAGCCAGCACTACACCCCCCAGCAGAGCCTGG 
GlyProGlyGluIleAlaSerThrThrProProSerArgAlaTrp 

721 ACTVCCAACCO^GAGGGTCCTGGAGACATGGGAAGGCCGTGGGTT 
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ThrProThrGlnGluGlyProGlyAspMetGlyArgProTrpVal 

766 GCAGAGGTTGTGTCCCAGGGCGCAGGGATCX3GGATCCAGGGGACC 
AlaGluValValSerGlnGlyAlaGlylleGlylleGlnGlyThr 

811 ATCACCTCCTCCACAGCTTCAGGAGATGATG AGGAGACCACCACT 
IleThrSerSerThrAlaSerGlyAspAspGluGluThrThrThr 

856 ACCACCACCATCATCACCACCACCATCACCACAGTCCAGACACCA 
ThrThrThrllelleThrThrThrlleThrThrValGlnThrPro 

901 GGCCCTTGTAGCTGGAATTTCTCAGGCCCAGAGGGCTCTCTGGAC 
GlyProCysSerTrpAsnPheSerGlyProGluGlySerLeuAsp 

94 6 TCCCCTACAGACCTCAGCTCCCCCACTGATGTTGGCCTGGACTGC 
SerProThrAspLeuSerSerProThrAspValGlyLeuAspCys 

991 TTCTTCTACATCTCTGTCTACCCTGGCTATGGCGTGGAAATCAAG 
PhePheTyrlleSerValTyrProGlyTyrGlyValGluIleLys 

1036 GTCCT^G/iATATCAGCCTCCGGGAAGGGGAGACAGTGACTGTGGAA 
ValGlnAsnlleSerLeuArgGluGlyGluThrValThrValGlu 

1081 GGCCTGGGGGGGCCTGACCCACTGCCCCTGGCCAACCAGTCTTTC 
GlyLeuGlyGlyProAspProLeuProLeuAlaAsnGlnSerPhe 

1126 CTGCTGCGGGGCCAAGTC7VTCCGCAGCCCCACCCACCAAGCGGCC 
LeuLeiaArgGlyGlnVallleArgSerProThrHisGlnAlaAla 

1171 CTGAGGTTCCAGAGCCTCCCGCCACCGGCTGGCCCTGGCACCTTC 
LeuArgPheGlnSerLeuProProProAlaGlyProGlyThrPhe 

1216 CATTTCCATTACCAAGCCTATCTCCTGAGCTGCCACTTTCCCCGT 
HisPheHisTyrGlnAlaTyrLeuLeuSerCysHisPheProArg 

1261 CGTCCAGCTTATGGAGATGTGACTGTCACCAGCCTCCACCCAGGG 
ArgProAlaTyrGlyAspValThrValThrSerLeuHisProGly 

1306 GGTAGTGCCCGCTTCCATTGTGCCACTGGCTACCAGCTGAAGGGC 
GlySerAlaArgPheHisCysAlaThrGlyTyrGlnLeuLysGly 

1351 GCCAGGCATCTCACCTGTCTCAATGCCACCCAGCCCTTCTGGGAT 
AlaArgHisLeuThrCysLeiiAsnAlaThrGlnProPheTrpAsp 

1396 TCAAAGGAGCCCGTCTGCATCGCTGCTTGCGGCGGAGTGATCCGC 
SerLysGluProValCysIleAlaAlaCysGlyGlyVallleArg 

1441 AATGGCACCACCGGCCGCATCGTCTCTCCAGGCTTCCCGGGCAAC 
AsnGIyThrThrGlyArglleValSerProGlyPheProGlyAsn 

1486 TACAGCAACAACCTCACCTGTCTVCTOGCTGCTTGAGGCrrCC^ 
TyrSerAsnAsnLeuThrCysHisTrpLeuLeuGluAlaProGlu 

1531 GGCCAGCGGCTACACCTGCACTTTGAGAAGGTTTCCCTGGCAGAG 
GlyGlnArgLeiiHisLeuHisPheGluLysValSerLeuAlaGlu 

1576 GATGATGACAGGCTCATCATTCGCAATGGGGACAACGTGGAGGCC 
Asp AspAspArgLeu 1 1 e 1 1 eArgAsnGlyAspAsnValGlu/Q a 

1621 CCACCAGTGTATGATTCCTATGAGGTGGAATACCCGCCCCGCCCC 
ProProValTyrAspSerTyrGluValGluTyrProProArgPro 
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1666 CGCCCCTAO^CCGCATTACCATAGAGTCAGCGTTTGACAATCCA 
ArgPr oTyr AsnArg 1 1 eThr 1 1 eOluSer Ala PheAsp/^nPr o 

1711 ACTTACGAGACTGGAGAGACGAGAGAATATGAAGTCTCCATCTAG 

ThrTyxGluThrGlyGluThrArgGluTyrGluValSerlle (SEQ ID NO: 22) 

1756 GTGGGGGCAGTCTAGGGAAGTCAACTCAGACTTGCACCACAGTCC 

1801 AGCAGCAAGGCTCCTTGCTTCCTGCTGTCCCTCCACCTCCTGTAT 

1846 ATACCACCTAGGAGGAGATGCCACCAAGCCACTTTGTACATGT AA 

1891 TGTATTATATGGGGTCTGGGCTCCAGCCAGAGAACAATCTTTTAT 

1936 TTCTGTTGTTTCCTTATTAAAATGGTGTTTTTGGAAAAAAAAAAA 

1981 AAAAAAAA (SEQ ID NO:21) 

The proteins of SEQ ID NO: 18, SEQ ID NO:20, and SEQ ID NO:22 (/.e., the proteins 
encoded by Clone 7520500.0.54^1 (PROX 9); Clone 7520500.0.54_2 (PROX 10) and Clone 
7520500.0.54_3(PROX 1 1) were predicted by the PSORT computer program to be localized 
extracellularly with a certainty of 0.8200. The PSORT and SignalP computer programs also 
predicted that there is a cleavable signal peptide, with the most likely cleavage site located 
between residues 19 and 20, at the sequence AHG-LS. 

2 Analysis of the protein sequence databases using the BLASTP and BLASTX computer 

p programs revealed that the proteins encoded by Clone 7520500.0.54_1 (PROX 9), Clone 

J 7520500.0.54_2 (PROX 10), and 7520500.0.54 3 (PROX 11) have 421 of 494 residues (85%) 

Ul identical to, and 448 of 494 residues (90%) positive with, the 977 residue mouse seizure- 

^ related protein 6 precursor (ACC:Q62269). In addition, the protein encoded by Clone 

U 7520500.0.54__1 (PROX 9) has 133 of 268 residues (49%) identical to, and 187 of 268 

fli 

residues (69%) positive with; and the proteins encoded by Clone 7520500.0.54 2 (PROX 10) 
^ and Clone 7520500.0.54^3 (PROX 11) have 138 of 286 residues (48%) identical to, and 196 

^ of 286 residues (68%) positive with, a 777 fragment from the human KIAA0927 protein 

(ACC:BAA76771). 

Representations of the nucleotide sequences of Clone 7520500.0.54_4 (PROX 12) and 
Clone 7520500.0.21 (PROX 13) are presented in Tables 13 and 14, respectively. Clone 
7520500.0.54__4 (PROX 12) includes a nucleotide sequence (SEQ ID NO:23) of 2143 bp. 
This nucleotide sequence has an open reading frame (ORF) encoding a polypeptide of 525 
amino acid residues (SEQ ID NO:24) with a predicted molecular weight of 56253 Daltons. 
The start codon is located at nucleotides 1 78-1 80 and the stop codon is located at nucleotides 
1756-1758. The protein (SEQ ID NO:24) encoded by Clone 7520500.0.54_4 was predicted 
by the PSORT computer program to be localized extracellularly with a certainty of 0.8200. 
The PSORT and SignalP computer programs also predicted that there is a cleavable signal 
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peptide, with the most likely cleavage site located between residues 19 and 20, at sequences 
AHG-LS. The nucleic acid (SEQ ID NO:23) and amino acid (SEQ ID NO:24) sequences of 
Clone 7520500.0.54__4 (PROX 12) are shown below in Table 13. 

TABLE 13 

Clone 7520500.0.54.4 

Translated Protein - Frame: 1 - Nucleotide 178 to 1755 

1 CCAGGCGCTGGCCGTGGTGCTGATTCTGTCAGGCGCTGGCGGCGG 
4 6 CAGCGGCGGTGACGGCTGCGGCCCCGCTCCCTCTACCCGGCCGGA 
91 CCCGGCTCTGCCCCCGCGCCCAAGCCCCACCAAGCCCCCCGCCCT 

136 CCCGCCGCGGTCCCAGCCCAGGGCGCGGCCGCAACCAGCACCATG 

Met 

181 CGCCCGGTAGCCCTGCTGCTCCTGCCCTCGCTGCTGGCGCTCCTG 
ArgProValAlaLeuLeuLeiiLeuProSerLeuLeuAlaLeuLeu 

226 GCTCACGGACTCTCTTTAGAGGCCCCAACCGTGGGGAAAGGACAA 
AlaHisGlyLeuSerLeuGluAlaProThrValGlyLysGlyGln 

^ 271 GCCCCAGGCATCGAGGAGACAGATGGCGAGCTGACAGCAGCCCCC 

S AlaProGlylleGluGluThrAspGlyGluLeuThrAlciAlaPro 

Q 316 AOVCCTGAGCAGCCyVGAACGAGGCGTCCACTTTGTCACAACAGCC 

ThrProGluGlnProGluArgGlyValHisPheValThrThrAla 



111 



361 CCCACCTTGAAGCTGCTCAACCACCACCCGCTGCTTGAGGAATTC 
Ul ProThrLeuLysLeuLeuAsnHisHisProLeuLeuGluGluPhe 



g 406 CTAC7UVGAGGGGCTGGAAAAGGGAGATGAGGAGCTGAGGCCAGCA 

1^ LeuGlnGluGlyLeuGluLysGlyAspGluGluLeuArgProAla 

451 CTGCCCTTCCAGCCTGACCCACCTGCACCCTTCACCCCAAGTCCC 

M LeuProPheGlnProAspProProAlaProPheThrProSerPro 



o 

in 



496 CTTCCCCGCCroGCCAACaVGGACAGCCGCCCTGTCTTTACCAGC 
LeuProArgLeuAlaAsnGlnAspSerArgProValPheThrSer 

54 1 CCCACTCCAGCCATGGCTGCGGTACCCACTCAGCCCCAGTCCAAG 
ProThrProAlaMetAlaAlaValProThrGlnProGlnSerLys 

586 GAGGGACCCTGGAGTCCGGAGTCAGAGTCCCCTATGCTTCGAATC 
GluGlyProTrpSerProGluSerGluSerProMetLeuArglle 

631 ACAGCTCCCCTACCTCCAGGGCCCAGCATGGCAGTGCCCACCCTA 
ThrAlaProLeuProProGlyProSerMetAlaValProThrLeu 

676 GGCCCAGGGGAGATAGCCAGCACTACACCCCCCAGCAGAGCCTGG 
GlyProGlyGluIleAlaSerThrThrProProSerArgAlaTrp 

721 ACACCAACCCAAGAGGGTCCTGGAGACATGGG AAGGCCGTGGGTT 
ThrProThrGlnGluGlyProGlyAspMetGlyArgProTrpVal 

766 GCAGAGGTTGTGTCCCAGGGCGCAGGGATCGGGATCCAGGGGACC 
AlaGluValValSerGlnGlyAlaGlylleGlylleGlnGlyThr 
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811 ATCACCTCCTCCACAGCTTCAGGAGATGATGAGGAGACCACCACT 
IleThrSerSerThrAlaSerGlyAspAspGluGluThrThrThr 

856 ACCACCACCATCATCACCACCACCATCACCACAGTCCAGACACCA 
ThrThrThrllelleThrThrThrlleThrThrValGlnThrPro 

901 GGCCCTTGTAGCTGGAATTTCTCAGGCCCAGAGGGCTCTCTGGAC 
GlyProCysSerTrpAsnPheSerGlyProGluGlySerLeuAsp 

946 TCCCOTACT^GACCrCAGCTCCCCCACTGATGTTGGCCTGGACTGC 
SerProThrAspLeuSerSerProThrAspValGlyLeuAspCys 

991 TTCTTCTACATCTCTGTCTACCCTGGCTATGGCGTGGAAATCAAG 
PhePheTyrlleSerValTyrProGlyTyrGlyValGluIleLys 

1036 GTCCAGAATATCAGCCTCCGGGAAGGGGAGACAGTGACTGTGGAA 
ValGlnAsnlleSerLeuArgGluGlyGluThrValThrValGlu 

1081 GGCCTGGGGGGGCCTGACCCACTGCCCCTGGCCT^CCAGTCTTTC 
GlyLeuGlyGlyProAspProLeuProLeuAlaAsnGlnSerPhe 

1126 CTGCTGCGGGGCCAAGTCATCCGCAGCCCCACCCACCAAGCGGCC 
LeuLeuArgGlyGlnVa 1 II eArgSe r ProThrHi sGlnAl aAl a 

3^ 1171 CTGAGGTTCCAGAGCCTCCCGCCACCGGCTGGCCCTGGCACCTTC 

^ LeuArgPheGlnSerLeuProProProAlaGlyProGlyThrPhe 

Q 12 16 CATTTCCATTACCAAGCCTATCTCCTGAGCTGCCACTTTCCCCGT 

D HisPheHisTyrGlnAlaTyrLeuLeuSerCysHisPheProArg 



m 



1261 CGTCCAGCTTATGGAGATGTGACTGTCACCAGCCTCCACCCAGGG 
ArgProAlaTyrGlyAspValThrValThrSerLeuHisProGly 

y I 

1306 GGTAGTGCCCGCTTCCATTGTGCCACTGGCTACCAGCTGAAGGGC 

s GlySerAlaArgPheHisCysAlaThrGlyTyrGlnLeuLysGly 

I 1351 GCCAGGCATCTCACCTGTCTCAATGCCACCCAGCCCTTCTGGGAT 

^ AlcLArgHi sLeuThrCysLeuAsnAlaThrGlnProPheTrpAsp 

m 1396 TCAAAGGAGCCCGTCTGCATCGCTGCTTGCGGCGGAGTGATCCGC 

p SerLysGluProValCysIleAlaAlaCysGlyGlyVallleArg 



1441 AATGGCACCACCGGCCGCATCGTCTCTCCAGGCTTCCCGGGCAAC 
AsnGlyThrThrGlyArgXleValSerProGlyPheProGlyAsn 

1486 TACAGCAACAACCTCACCTGTCACTGGCTGCTTGAGGCTCCTGAG 
TyrSerAsnAsnLeuThrCysHisTrpLeuLeuGluAlaProGlu 

1531 GGCCAGCGGCTACACCTGCACTTTG AGAAGGTTTCCCTGGCAGAG 
GlyGlnArgLeuHisLeuHisPheGluLysValSerLeuAlaGlu 

1576 GATGATGACAGGCTCATCATTCGCAATGGGGACAACGTGGAGGCC 
AspAspAspArgLeuIlelleArgAsnGlyAspAsnValGluAla 

1621 CCACCAGTGGGAAAAAGCTCCCTGCAGCTGCCCCGCCCCCGCCCC 
ProProValGlyLysSerSerLeuGlnLeuProArgProArgPro 

1666 CGCCCCTACAACCGCATTACCATAGAGTCAGCGTTTGACAATCCA 
ArgProTyrAsnArglleThrlleGluSerAlaPheAspAsnPro 

1711 ACrTACGAGACTGGATCTCTTTCCITTGCAGGAGACGAGAGAATA 
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ThrTyrGluThirGlySerLeuSerPheAlaGlyAspGliiArglle (SEQ ID 

NO:24) 

1756 TGAAGTCTCCATCTAGGTGGGGGCAGTCTAGGGAAGTCAACTCAG 

1801 ACTTGCACCACAGTCCTVGCTIGCTWVGGCTCCTTGCTTCC^^ 

1846 CCTCCACCTCCTGTATATACCACCTAGGAGGAGATGCCACCAAGC 

1891 CCTCAAGAAGTTGTGCCCTTCCCCGCCTGCGATGCCCACCATGGC 

1936 CTATTTTCITGGTGTCyiTTGCCCACTTGGGGCCC^^ 

1981 CATGTACAGGGGGCTITCTACCTGTGGGGAAGAACATAGCTGGGAG 

2026 CACT^GCTTCAAOVGCCAGCATTCCTTGAGCCTCCTTCATGGCCC 

2071 TGGGACCAGCCTGGGGAACACANTTAGGCAGGAGCAGGGAGTTAC 

2116 CTTGTTTCACATGACCACCAACCATTCC (SEQ ID NO: 23) 

Clone 7520500.0.21 (PROX 13) includes a nucleotide sequence (SEQ ID NO:25) of 
1482 bp. This nucleotide sequence has an open reading fiame (ORF) encoding a polypeptide 
of 261 amino acid residues (SEQ ID NO:26) with a predicted molecular weight of 56253 
Daltons. The start codon is located at nucleotides 178-180 and the stop codon is located at 
nucleotides 961-963, The protein SEQ ID NO:26) encoded by Clone 7520500.0.21 was 
predicted by the PSORT computer program to be localized extracellularly with a certainty of 

If 0.8200. The nucleic acid (SEQ ID NO:25) and amino acid (SEQ ID NO:26) sequences of 

^ Clone 7520500.0.2 1 (PROX 1 3) are shown below in Table 1 4. 

o 

£ TABLE 14 

r2 Clone 7520500.0^1 

m 

Translated Protein - Frame: 1 - Nucleotide 178 to 960 



1 CCAGGCGCTGGCCGTGGTGCTGATTCTGTCAGGCGCTGGCGGCGG 
4 6 CAGCGGCGGTGACGGCTGCGGCCCCGCTCCCTCTACCCGGCCGGA 
9 1 CCCX^GCTCTGCCCCCGCGCCCAAGCCCCACCAAGCCCCCCGCCCT 

136 CCCGCCGCGGTCCCAGCCCAGGGCGCGGCCGCAACCAGCACCATG 

Met 

181 CGCCaSGTAGCCCTGOTGCTCCroCCCTCGCTGCTGGCGCTCCTG 
ArgProValAlaLeuLeuLeuLeuProSerLeuLeuAlaLeuLeu 

226 GCTCACGGACTCTCTTTAGAGGCCCCAACCGTGGGGAAAGGACAA 
AlaHisGlyLeuSerLeuGluAlaProThrValGlyLysGlyGln 

271 GCCCCAGGCATCGAGGAGACAGATGGCGAGCTGACAGCAGCCCCC 
AlaProGlylleGluGluThrAspGlyGluLeuThrAlaAlaPro 

316 ACACCTGAGCAGCCAGAACGAGGCGTCCACTTTGTCACAACAGCC 
ThrProGluGlnProGluArgGlyValHisPheValThrThrAla 

361 CCCACCTTGAAGCTGCTCAACCACCACCCGCTGCTTGAG^^ 

ProThrLeuLysLeuLeuAsnHisHisProLeuLeuGluGluPhe 

406 CTACAAGAGGGGCTGGAAAAGGGAGATGAGGAGCTGAGGCCAGCA 
LeuGlnGluGlyLeuGluLysGlyAspGluGliiLeuArgProAla 

451 CTGCCCTTCCAGCCTGACCCy^CCTGCACCCTTCACCCCAAGTCCC 
LeuProPheGlnProAspProProAlaProPheThrProSerPro 
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496 



541 



586 



631 



676 



721 



766 



811 



856 



901 



946 



991 
1036 
1081 
1126 
1171 
1216 
1261 
1306 
1351 
1396 
1441 



CTTCCCCGCCTGGCCAACCAGGACAGCCGCCCTGTCTTTACCAGC 
LeuProArgLeuAlaAsnGlnAspSerArgProVal PheThrSer 

CCCACrCCAGCCATGGCTGCGGTACCCACTCAGCCCCAGTCCAAG 
ProThrProAlaMetAlaAlaValProThrGlnProGlnSerLys 

GAGGGACCCTGGAGTCCGGAGTCAGAGTCCCCTATGCTTCGAATC 
GluGlyProTrpSerProGluSerGluSerProMetLeuArglle 

ACAGCTCCCCTACCTCCAGGGCCCAGCATGGCAGTGCCCACCCTA 
ThrAlaProLeuProProGlyProSerMetAlaValProThrLeu 

GGCCC7VGGGGAGATAGCCAGCACTACACCCCCCAGCAGAGCCTGG 
GlyProGlyGluIleAlaSerThrThrProProSerArgAlaTrp 

ACACCAACCCAAGAGGGTCCTGGAGACATGGGAAGGCCGTGGGTT 
ThrProThrGlnGluGlyProGlyAspMetGlyArgProTrpVal 

GCAGAGGTTGTGTCCCAGGGCGCAGGGATCGGGATCCAGGGGACC 
AlaGluValValSerGlnGlyAlaGlylleGlylleGlnGlyThr 

ATCACCTCCTCCACAGCTTCAGGAGATGATGAGGAGACCACCACT 
. IleThrSerSerThrAlaSerGlyAspAspGluGluThrThrThr 

ACCACCACCATCATCACCACCACCATCTICCACAGTCCAGACACCA 
ThrThrThr I 1 e II eThrThrThr I leThrThrValGlnThr Pro 

GGTCAGCTACCTGCTGGCTTGCAGATGTGGAAATGGGGATGGGGG 
GlyGlnLeuProAlaGlyLeuGlnMetTrpLysTrpGlyTrpGly 

AGGCTGCGGGGCCCCTAAAAGCCTGTCTCTGACACTGTGCCAGCC 
ArgLeuArgGlyPro (SEQ ID NO: 26) 

TGCCCTGCCCTTTGGCACCAAGGGCCAGCCTGCAGGAGGCATGTA 

GATTGGACCCAGATAGACCTGAGCTCAAATCCTGATTCTTCAGCC 

AAGTACAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCAG 

AGGCCAGTGGATCATCTGAGGTCAGGAGTTCAAGACCCTCCTGGC 

CAACTVTGGCGAT^CACCATCTCTACTAAAAATACAAAAATGAGCC 

GGGCATGGTGGTGGGCACCTGTT^TCCCAGCTACTCGGGAGGCTG 

AGGCAGGAGAATaVCTOUU^CCTGGGAGGCAGAGGTTGCAGTGAG 

CTGAGATTGCACOlTTGCACrCCAGCCrcGGa^CAGAGC^ 

TCTGTCrcy^AAAAAGAAAAAATCTTGATTCTTCCAACTATAACAT 

GACCCTAGGAATTCTATTTAACATCTCATCTCTGAGCCTCATCTG 

TAAAATGGCAATAAGAAAATAAACTTCTGGCTAGAAAAAAAA (SEQ ID NO; 27) 



Analysis of the protein sequence databases using the BLASTP and BLASTX computer 
programs revealed that the protein encoded by Clone 7520500.0.54_4 (PROX 12) has 412 of 
484 residues (85%) identical to, and 439 of 484 residues (90%) positive with, the 991 residue 
mouse seizure-related protein 6 precursor (type 2 ) (ACC:Q62269). The encoded protein also 
has 133 of 268 residues (49%) identical to, and 187 of 268 residues (69%) positive with, the 
777 residue fragment of human KIAA0927 protein (ACC:BAA76771). 

Analysis of the protein sequence databases using the BLASTP and BLASTX computer 
programs revealed that the protein encoded by Clone 7520500.0.21 (PROX 13) has 186 of 242 
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residues (76%) identical to, and 206 of 242 residues (85%) positive vsdth, the 977 residue 
mouse seizure related protein 6 precursor (ACC:Q62269). 

The proteins of the invention encoded by Clone 7520500.0.54 1 (PROX 9); Clone 
7520500.0.54_2 (PROX 10); Clone 7520500,0.54_3 (PROX 1 1); Clone 7520500.0,54_4 
(PROX 12); and Clone 7520500.0.21 (PROX 13), include the protein disclosed as being 
encoded by the ORFs described herein, as well as any mature protein arising therefrom as a 
result of post-translational modifications. Thus, the proteins of the invention encompass both 
a precursor and any active forms of the 7520500.0.54^1, 7520500.0.54_2, 7520500.0.54_3, 
7520500.0.54_4 and 7520500.0.21 proteins. 

Experimental results presented in Example 16 show that the various clones of the 
7520500 family are prominently detected in two lung cancer cell lines, but not in normal lung 
cells. These results suggest that this clone may be used as a selective probe for detection or 
diagnosis of these cancers, and that the clones or their gene products may be useful targets in 



H= treatment of such cancers. 



PR014 and PR015 Nucleic Acids and Polypeptides 

A PRO 14 or PRO 15 nucleic acid according to the invention includes the nucleic acid 
sequence represented in Clone 17941787.0.1 (PROX 14) and Clone 17941787.0.31 (PROX 
15). These clondes resemble each other in that the proteins they encode appear to be splice 
variants of one another. For example, there is a deletion of 19 amino acid residues in the 
protein encoded by Clone 17941787.0.1 (PROX 14) beginning at residue 26, as compared to 
Clone 17941787.0.31 (PROX 15). In addition. Clone 17941787.0.31 (PROX 15) is extended 
to a much further degree at the carboxyl-terminus, than is Clone 17941787.0.1 (PROX 14), 

The nucleic acid representative of Clone 17941787.0.1 (PROX 14) was found in 
mammary gland, as well as in fetal kidney and pituitary gland. A representation of the 
nucleotide sequence of Clone 17941787.0.1 is presented in Table 15 and includes a nucleotide 
sequence (SEQ ID NO:27) of 3336 bp. This nucleotide sequence has an open reading frame 
(ORF) encoding a polypeptide of 840 amino acid residues (SEQ ID NO:28) with a predicted 
molecular weight of 93 122 Daltons. The start codon is located at nucleotides 120-122; and the 
stop codon is located at nucleotides 2640-2642. The protein (SEQ ID NO:28) encoded by 
Clone 17941787.0.1 was predicted by the PSORT computer program to be localized in the 
plasma membrane. The PSORT and SignalP computer programs also predicted that there is a 
cleavable signal peptide, with the most likely cleavage site located between residues 27 and 
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28, at the sequence VYA-CG. The nucleic acid (SEQ ID NO:27) and amino acid (SEQ ID 
NO:28) sequences of Clone 17941787.0.1 (PROX 14) are shown below in Table 15. 



TABLE 15 

Clone 17941787.0.1 

Translated Protein - Frame: 3 - Nucleotide 120 to 2639 

X CGCCGGTGGCTCGGCGGCX3GCX3GCGGCGGCGGCGGCGGCGGCGGC 
4 6 GGCGGCGTCGTCTACCTCCAGCTCCTCCTCCCTCCTCCTCCGTCT 

9 1 CCTCCTCTCTCTCTCCATCTGCTGTGGTTATGGCCTGTCGCTGGA 

MetAlaCysArgTrpS 

136 GO^CAAAAGAGTCTCCGCGGTGGAGGTCTGCGTTGCTCTTGCTTT 
erThrLysGluSerProArgTrpArgSerAlaLeuLeiiLeuIjeuP 

181 TCCTCGCTGGGGTGTAC6CTTGTGGAGAGACTCCAGAGCAAATAC 
heLeuAlaGlyValTyrAlaCysGlyGluThrProGluGlnlleA 

226 GAGCACCAAGTGGCATAATCACAAGCCCAGGCTGGCCTTCTGAAT 
rgAlaProSerGlyllelleThrSerProGlyTrpProSerGluT 

271 ATCCTGC7VAAAATCAACTGTAGCTGGTTCATAAGGGCAAACCCAG 
yr ProAl aLy s 1 1 eAs nCy s S e rTrpPhe II eAr gAl aAsnPr oG 

316 GCGAAATCATTACTATAAGTTTTCTIGGATTTTGATATTCT^GGAT 
lyGluI le 1 1 eThr I leSerPheGlnAspPheAspIleGlnGlyS 

361 CCyVGAAGGTGCAATTTGGACTGGTTGACAATAGAAACATACAAGA 
erArgArgCysAsnLeuAspTrpLeuThrlleGluThrTyrLysA 

406 ATATTGAAAGTTACAGAGCTTGTGGTTCCACAATTCCACCTCCGT 
snIleGluSerTyrArgAlaCysGlySerThrlleProProProT 

451 ATATCTCTTCy^CyU^GACCT^CATCTGGATTAGGTTTCATTCGGATG 
yrlleSerSerGlnAspHisIleTrpIleArgPheHisSerAspA 

496 ACAACATCTCTAGATVAGGGTTTCAGACTGGCATATTTTTCAGGGA 
spAsnlleSerArgLysGlyPheArgLeuAlaTyrPheSerGlyL 

54 1 AATCTOAGGAACCTUVATTGTGOTTGTGATCAGTTTCGTTGT^ 

ysSerGluGluProAsnCysAlaCysAspGlnPheArgCysGlyA 

586 ATGGAAAGTGTATACCAGAAGCCTGG AAATGCAATAACATGGATG 
snGlyLysCysXleProGluAlaTrpLysCysAsnAsnMetAspG 

631 AATGTGGAGATAGTTCCGATGAAGAGATCTGTGCCAAAGAAGCAA 
luCysGlyAspSerSerAspGluGluIleCysAlaLysGluAlaA 

676 ATCCTCCyVACTGCTGCrGCTTTTCyyVCCCTGTGCrTAC^ 

snProProThrAlaAlaAlaPheGlnProCysAlaTyrAsnGlnP 

72 1 TCCAGTGTTTATCCCGTTTTACCAAAGTTTACACTTGCCTCCrc 
heGlnCysLeuSerArgPheThrLysValTyrThrCysLeuProG 

766 AATCTTTAAAATGTGATGGGAACATTGACTGCCTTGAC^ 

luSerLeviLysCysAspGlyAsnIleAspCysLeuAspI.euGlyA 
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811 ATGAGATAGACTGTGATGTGCCAACATGTGGGCAATGGCTAAAAT 
spGluIleAspCysAspValProThrCysGlyGlnTrpLeuLysT 

856 Ai'i-i-riATGGTACTTTTAATTCrCCCAATTATCCAGACTTTTATC 
yrPheTyrGlyThrPheAsnSerProAsnTyrProAspPheTyrP 

901 CrCCTGGAAGCAATTGCACCTGGTTAATAGACACTGGTGATCACC 
roProGlySer AsnCysThrTrpLeuIleAspThrGlyAspHi sA 

94 6 GTAAAGTCATTTTACGCTTCACTGACTTTAAACTTGATGGTACTG 
rgLysVallleLeuArgPheThrAspPheLysLeuAspGlyThrG 

991 GTTATGGTGATTATGTCAAAATATATGATGG ATTAGAGGAG AATC 
lyTyrGlyAspTyrValLysIleTyrAspGlyLeuGluGlxiAsnP 

1036 CACAC?\AGCTTTTGCGTGTGTTGACAGCriTTTGATTCTC^ 

roHisLysLeuLeuArgValLeuThrAlaPheAspSerHisAlaP 

1081 CTCITACAGTTGTTTCTTCTTCTGGACAGATAAGGGTACATTTTT 
roLeuThrValValSerSerSerGlyGlnlleArgValHisPheC 

1126 GTGCTGATAAAGTGAATGCTGaVAGGGGATTTAATGCTACTTACC 
y s AlaAspLy s Va 1 AsnAl aAl aArgGly PheAsnAl aThrTyrG 

1171 AAGTAGATGGGTTCTGTTTGCCATGGGAAATACCCTGTGGAGGTA 
InValAspGlyPheCysLeuProTrpGluIleProCysGlyGlyA 

1216 ACTGGGGGTGTTATACTGAGCAGCAGCGTTGTGATGGGTATTGGC 
snTrpGlyCysTyrThrGluGlnGlnArgCysAspGlyTyrTrpH 

1261 ATTGCCCAAATGGAAGGGATGAAACCAATTGTACCATGTGCCAGA 
IsCysProAsnGlyArgAspGluThrAsnCysThrMetCysGlnL 

1306 AGGAAGAATTTCCATGTTCCCGAAATGGTGTCTGTTATCCTCGTT 
ysGluGluPheProCysSerArgAsnGlyValCysTyrProArgS 

1351 CTGATCGCTGCAACTACCAGAATCATTGCCCAAATGGCTCAGATG 
erAspArgCysAsnTyrGlnAsnHisCysProAsnGlySerAspG 

1396 AAAAAAACTGCTTTTTTTGCCAACCAGGATUVTTTCCATTGTAAAA 
IxiLysAsnCysPhePheCysGlnProGlyAsnPheHisCysLysA 

1441 acaatcx;ttgtgtgtttgaaagttgggtgtgtgattctcaagatg 
snAsnArgCysValPheGluSerTrpValCysAspSerGlnAspA 

1486 actgtggtgatggcagcgatgaagaaaattgcccagtaatcgtgc 

spCysGlyAspGlySerAspGluGluAsnCysProVallleValP 

1531 CTACAAGAGTCATCACTGCTGCCGTCATAGGGAGCCTCATCTGTG 
roThrArgVallleThrAlaAlaVallleGlySerLeuIleCysG 

1576 GCCTGTTACTCGTCATAGCATTGGGATGTACTTGTAAGCTTTATT 
lyLeuLeuLeuVal IleAlaLeuGlyCysThrCysLysLeuTyrS 

1621 CTCTGAGAATGTTTGAAAGAAGATCATTTGAAACACAGTTGTCAA 
erLexoArgMetPheGluArgArgSerPheGluThrGlnLeuSerA 

1666 GAGTGG AAGCAGAATTGTTAAGAAGAGAAGCTCCTCCCTCGTATG 
rgValGluAlaGluLeuLeuArgArgGluAlaProProSerTyrG 

1711 GACAATTGATTGCTCAGGGTTTAATTCO^CCaiGTTCAAGATT^ 
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lyGlnLeuIleAlaGlnGlyLeuIleProProValGlxiAspPheP 

1756 CTGTTTGTTCTlCCTAATaVGGCTTCTGTTTTGGAAAATCT^ 

roValCysSerProAsnOlnAlaSerValLeuGluAsnLeuArgL 

1801 TAGCGGTACGATCTCAGCTTGGATTTACTTCAGTCAGGCTTCCTA 
exiTQaValArgSerGlnLeuGlyPheThrSerValArgLeuProM 

1846 TGGCAGGCAGATCAAGO^CTITTTGGAACCGTATTTTTAATTT^ 
etAlaGlyArgSerSerAsnlleTrpAsnArgllePheAsnPheA 

1891 CAAGATCACGTCATTCTGGGTC ATTGGCTTTGGTCTCAGCAGATG 
laArgSerArgHisSerGlySerLeuAlaLeuValSerAlaAspG 

1936 GAGATGAGGTTGTCCCTAGTCAGAGTACCAGTAGAGAACCTGAGA 
lyAspGluValValProSerGlnSerThrSerArgGluProGlxjA 

1981 GAAATCATACTCACAGAAGTTTGTTTTCCGTGGAGTCTGATGATA 
rgAsnHisThrHisArgSerLeuPheSerValGluSerAspAspT 

2026 CAGACACAGAAAATGAGAGAAGAGATATGGCAGGAGCATCTGGTG 
hrAspThrGluAsnGliiArgArgAspMetAlaGlyAlaSerGlyG 

2071 GGGTTGCAGCTCCTTTGCCTCAAAAAGTCCCTCCCACAACGGCAG 
lyValAlcLAlaProLeuProGlnLysValProProThrThrAlaV 

2116 TAGAAGCGACAGTAGGAGCATGTGCAAGTTCCTCAACTCAGAGTA 
alGluAlaThrValGlyAlaCysAlaSerSerSerThrGlnSerT 

2161 CCCGAGGTGGTCATGCAGATAATGGAAGGGATGTGACAAGTGTGG 
hrT^gGlyGlyHisAlaAspAsnGlyArgAspValThrSerValG 

2206 AACCCCCAAGTGTGAGTCCAGCACGTCACCAGCTTACAAGTGCAC 
luProProSerValSerProAlaArgHisGlnLeuThrSerAlaL 

2251 TCAGTCXSTATGACTO^GGGGCTACGOTGGGTACGTTTTACATTAG 
cuSerArgMetThrGlnGlyLeuArgTrpValArgPheThrLeuG 

2296 GACGATCAAGTTCCCTAAGTCAGAACCAGAGTCCTTTGAGACAAC 
lyArgSerSerSerLeuSerGlnAsnGlnSerProLeuArgGlnL 

2341 TTGATAATGGGGTAAGTGGAAGAGAAGATGATGATGATGTTGAAA 
euAspAsnGlyValSerGlyArgGluAspAspAspAspValGluM 

2386 TGCTAATTCCAATTTCTGATGGATCTTCAGACTTTGATGTGT^TG 
etLeuIleProIleSerAspGlySerSerAspPheAspValAsnA 

2431 ACTGCTCCTlGACCTCTTCTTGATCITCCCTCy^GATCAAGGAC^ 
spCysSer/VrgProLexiLexiAspLeuAlaSerAspGlnGlyGlnG 

2476 GGCTTAGACAACCATATAATGCAACAAATCCTGGAGTAAGGCCAA 
lyLeuArgGlnProTyrAsnAlaThrAsnProGlyValArgProS 

2521 GTAATCGAGATGGCCCCTGTGAGCGCTGTGGTATTGTCCACACTG 
erAsnArgAspGlyProCysGluArgCysGlylleValHisThrA 

2566 CCCAGATACCAGACACTTGCTTAGAAGTAACACTGAAAAACGAAA 
laGlnlleProAspThrCysLeuGluValThrLeuLysAsnGluT 

2611 aSAGTGATGATGAGGCTTTGTTACETTGTTAGGTACGi^ 

hrSerAspAspGluAlaLeuLeuLeuCys (SEQ ID NO:28) 
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2656 AAGGGAGATTGTATAOVAGTTGGAGCAATATCCATTTATTATTTT 

2701 GTAACTTTACAGTTAAACTAGTTTTAGTTTAAAAAG/U^AAAATGC 

2746 AGGGTGATTTCTTATTATTATATGTTAGCCrGCATGGTTAAATTC 

2791 GACAACTTGTTVACTCTATGAACITAGAGTTTACrrATT^ 

2836 TA/VAAATGCATCACATATTGCATATTGTTCAATAATGGTCCrTTC 

2881 ATTTGTTTCTGATTGTTTTCy^TCCTGATACTGTAGTTCACTC 

2926 AAATGTGGCTGCTCAAACrCT^TTTGATTGTCATTTT^ 

2971 TATGTTAAATGGTTTGTTTTTAaUVAATAATACCITATT^ 

3016 GAAACGTTTATGCTTTTGCCAAGCACATCTTGTAACTTAATATAG 

3061 CTAGATGTTAAGGTTGTTAATGTACCAAAAAAAAAAAACCTTATA 

3106 CTC ACCTGCGTTTTCATTTGTTTGACATTTGTCTATTATTGG AT A 

3151 TCATTATCATATGAACTTGTCAGTGGGAAACAAACTGTCTAAAAA 

3196 TTTATCTCTTACGTTTAACATACAATCATGTGAGATTTAGGCAGA 

3241 GTTCGATAAATTACTGGCAAAAAa^AAACraVTTTATAAAGATTT 

3286 TCTAATGTTGACTTTAATACTCTAACATGGTACAT^CCANATGGT 

3331 AAAATC (SEQ ID N0:27) 

BLASTP and BLASTX computer programs reveal that the protein encoded by Clone 
17941787.0.1 (PROX 14) has 816 of 820 residues (99%) identical to, and 818 of 820 residues 
(99%) positive with, the 859 residue human ST7 protein (SPTREMBL-ACC:Q9Y561; 
deposited after the filing date of the present application), a putative transmembrane protein 
with altered expression in some human transformed and tumor-derived cell lines. In addition, 
the encoded protein was also found to have 301 of 586 residues (51%) identical to, and 397 of 
586 residues (67%) positive with, the 770 residue human LDL receptor-related protein 105 
(ACC:O75074). Furthermore, the encoded protein was foxmd to have 816 of 820 residues 
(99%) identical to, and 818 of 820 residues (99%) positive with, a human 859 residue 
polypeptide identified by the signal sequence trap method (PCT Publication WO 9918126-Al, 
published April 15, 1999). 

RNA homologous to Clone 17941787.0.31 is foimd in mammary gland, as well as in 
fetal kidney and pituitary gland. A representation of the nucleotide sequence of clone 
17941787.0.31 (PROX 15) is provided in Table 16 and includes a nucleotide sequence (SEQ 
ID NO:29) of 1498 bp. This nucleotide sequence has an open reading frame (ORF) encoding 
a polypeptide of 449 amino acid residues (SEQ ID NO:30) with a predicted molecular weight 
of 50654 Daltons. The start codon is located at nucleotides 120-122; and the stop codon is 
located at nucleotides 1467-1469. The protein (SEQ ID NO:30) encoded by Clone 
1 7941 787.0.3 1 was predicted by the PSORT computer program to be localized extracellularly 
with a certainty of 0.5660. The PSORT and SignalP computer programs predicted that there is 
a cleavable signal peptide, with the most likely cleavage site located between residues 27 and 
28, at sequence VYG-NG. The nucleic acid (SEQ ID NO:29) and amino acid (SEQ ID 
NO:30) sequences of Clone 17941787.0.31 (PROX 15) are shown below in Table 16. 
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TABLE 16 

Clone 17941787-0-31 

Translated Protein - Frame: 3 - Nucleotide 120 to 1466 

1 CGCCGGTGGCTCGGCGGCGGCGGCGGCX3GCGGCGGCGGCGGCGGC 
4 6 GGOMCGTCGTCTACCTCCAGCTCCTCCTCCCTCCTCCTCCGTCT 

9 1 CCTCCTCTCrCTCTCCATCTGCTGTGGTTATGGCCTGTCGCTGGA 

MetAlaCysArgTrpS 

136 GCACAAAAGAGTCrCCGCGGTGGAGGTCTGCGTTGCTCTTGCTTT 
erThrLysGluSerProArgTrpArgSerAlaLeuLeuLeuLeuP 

181 TCCTCGCTGGGGTGTACGGAAATGGTGCTCTTGCAGAACATTCTG 
heLexiAlaGlyValTyrGlyAsnGlyAlaLetiAlaGluHisSerG 

226 AAAATGTGCATATTTCAGGAGTGTCAACTGCTTGTGGAGAGACTC 
luAsnValHisIleSerGlyValSerThrAlaCysGlyGluThrP 

271 CAGAGCAAATACGAGCACCAAGTGGCATAATCACAAGCCCAGGCT 
roGluGlnlleArgAlaProSerGlyllelleThrSerProGlyT 

316 GGCCTTCTGAATATCCTGCAAAAATCAACTGTAiSCTGGTTCATAA 
rpProSerGluTyr ProAlaLy s 1 1 eAsnCy s S erTrpPhe II e A 

361 GGGCAAACCCAGGCGAAATCATTACTATAAGTTTTCAGGATTTTG 
rgAlaAsnProGlyGluIlelleThrlleSerPheGlnAspPheA 

406 ATATTC7AGGATCCAGAAGGTGCAATTTGGACTGGTTGACAATAG 
spIleGlnGlySerArgArgCysAsnLeuAspTrpLeuThrlleG 

451 AAACATACAAG7VATATTGAAAGTTACAGAGCTTGTGGTTCC ACAA 
luThrTyrLysAsnlleGluSerTyrArgAlaCysGlySerThrl 

4 96 TTCCACCTCCGTATATCTCTTCACAAGACCACATCTGGATTAGGT 
leProProProTyrlleSerSerGlnAspHisIleTrpIleArgP 

541 TTCATTCGGATGACAACATCTCTAGAAAGGGTTTCAGACTGGCAT 
heHisSerAspAspAsnlleSerArgLysGlyPheArgLeuAlaT 

586 ATTTTTCAGGGAAATCTGAGGAACCAAATTGTGCTTGTGATCAGT 
yrPheSerGlyLysSerGluGluProAsnCysAlaCysAspGlnP 

631 TTCGTTGTGGTAATGGAAAGTGTATACCAGAAGCCTGGAAATGTA 
heArgCysGlyAsnGlyLysCysIleProGluAlaTrpLysCysA 

676 ATAACATGGATGAATGTGGAGATAGTTCCGATGAAGAGATCTGTG 
snAsnMetAspGluCysGlyAspSerSerAspGluGluIleCysA 

721 Ca^AAGAAGCAAATCCTCCAACTGCTGCTGCTTTTCAACCCTGTG 
laLysGluAlaAsnProProThrAlaAlaTaaPheGlnProCysA 

766 CTTACAACCAGTTCCAGTGTTTATCCCGTTTTACCi^GT^ 

laTyrAsnGlnPheGlnCysLeuSerArgPheThrLysValTyrT 

811 CTTGCCrCCCCGAATCTTTAAAATGTGATGGGAACATTGACTGCC 
hrCysLeuProGluSerLeuLysCysAspGlyAsnlleAspCysL 

856 TTGACCTAGGAGATGAGATAGACTCTGATGTGCCAACATGTGGGC 
euAspLeuGlyAspGluI 1 eAspCysAspVal ProThrCysGlyG 

50 



901 AATGGCTAAAATATTTTTATGGTACTTTTAATTCTCCCAATTATC 
InTrpLeuLysTyxPheTyrGlyThrPheAsnSerProAsnTyrP 

946 CAGACTTTTATCCTCCTGGAAGCAATTGCACCrcGTTAATAGACA 
roAspPheTyrProProGlySerAsnCysThrTrpLeuIleAspT 

991 CTGCTGATOVCCGTAAAGTCATTTTACGCTTCACTGAC^^ 

hrGlyAspHisArgLysVallleLeuArgPheThrAspPheLysL 

1036 TTGATGGTACTGGTTATGGTGATTATGTCAAAATATATGATGGAT 
euAspGlyThrGlyTyrGlyAspTyrValLysIleTyrAspGlyL 

1081 TAGAGGAGAATCCy^CACAAGCTTTTGCGTGTGTTGACAGCTT^ 
euGluGliiAsnProHisLysLeuLeuArgValLeuThrAlaPheA 

1126 ATTCTCATGCACCTCTTACAGTTGTTTCTTCTTCTGGACAGATAA 
spSerHisAlaProLeuThrValValSerSerSerGlyGlnlleA 

1171 GGGTACATTTTTGTGOTGATAAAGTGAATGCTGCTAGGGGATT^ 
rgValHisPheCys/aaAspLysValAsnAlaAlaArgGlyPheA 

1216 ATGCTACTTACCAAGTAGATGGGTTCTGTTTGCCATGGGAAATAC 
snAlaThrTyrGlnValAspGlyPheCysLeuProTrpGluIleP 

1261 CCTGTGGAGGTAACTGGGGGTGTTATACTGAGCAGCAGCGTCGTG 
roCysGlyGlyAsnTrpGlyCysTyrThrGluGlnGlnArgArgA 

1306 ATGGGTATTGGCATTGCCCAAATGGAAGGGATGAAACCAATTGTA 
spGlyTyrTrpHisCysProAsnGlyArgAspGluThrAsnCysT 

1351 CCATGTGCCAGAAGGAAGAATTTCC7VTGTTCCCGAAATGGTGTCT 
hrMetCysGlnLysGluGluPheProCysSerArgAsnGlyValC 

1396 GTTATCCTCGTTCTGATCGCTGCAACTACCAGAATCATTGCCCAA 
ysTyrProArgSerAspArgCysAsnTyrGlnAsnHisCysProA 

1441 ATGGCAAACAGAACCCATCTACTTGGTAAGTAGCATTAAATCCCC 
snGlyLysGlnAsnProSerThrTrp (SEQ ID NO: 30) 

I486 TTGCAGCATTCAC (SEQ ID NO: 29) 

BLASTP and BLASTX analyses reveal that the protein encoded by Clone 
17941787.0.31 (PROX 15) has 441 of 442 residues (99%) identical to, and 441 of 442 
residues (99%) positive with, the 859 residue human ST7 protein (ACC:AAD44360), a 
putative transmembrane protein with altered expression in some human transformed and 
tumor-derived cell lines. In addition, the protein encoded by Clone 1791787.0.31 was also 
found to have 301 of 586 residues (51%) identical to, and 397 of 586 residues (67%) positive 
with, the 770 residue human LDL receptor-related protein 105 (ACC:O75074). Furthermore, 
the encoded protein has 441 of 442 residues (99%) identical to and positive with, a human 859 
residue polypeptide identified by the signal sequence trap method (PCX Publication WO 
9918126-Al, published April 15, 1999). 
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The proteins of the invention encoded by Clone 17941787,0. 1 (PROX 14) and Clone 
17941787.0.31 (PROX 15) include the protein disclosed as being encoded by the ORFs 
described herein, as well as any mature protein arising therefrom as a result of post- 
translational modifications. Thus, the proteins of the invention encompass both a precursor 
and any active forms of the 17941787.0,1 and 17941787.0.31 proteins. 

Experimental results presented in Example 16 show that, relative to cells from normal 
tissues. Clone 17941787 is strongly over-expressed in prostate cancer, ovarian cancer, breast 
cancer, lung cancer, renal cancer, CNS cancer, and pancreatic cancer cell lines. These results 
suggest that this clone may be used as a selective probe for detection or diagnosis of these 
cancers, and that the clones or their gene products may be usefiil targets in treatment of such 
cancers. 

PR016 and PR017 Nucleic Acids and Polypeptides 

A PRO 16 or PRO 17 nucleic acid according.to the invention includes the nucleic acid 
sequence represented in Clone 16467945.0.85 (PROX 16) and Clone 16467945.0.88 (PROX 
17). These clones resemble each other in that the proteins they encode appear to be splice 
variants of one another. They are essentially identical at the amino-terminal portion, become 
dissimilar at the carboxyl-terminal portion of the shorter protein (/.e., the protein encoded by 
Clone 16467945.0.85), and then only Clone 16467945.0.88 continues with an extended 
carboxyl-terminal sequence. 

RNA homologous to Clone 16467945.0.85 (PROX 16) and Clone 16467945.0.88 
(PROX 17) found in fetal lung, testis, and fetal kidney. 

M= A representation of the nucleotide sequence of Clonel 6467945.0.85 (PROX 1 6) is 

presented in Table 17 and includes a nucleotide sequence (SEQ ID NO:31) of 691 bp. This 
nucleotide sequence has an open reading frame (ORF) encoding a polypeptide of 123 amino 
acid residues (SEQ ID NO:32) with a predicted molecular weight of 13844 Daltons. The start 
codon is located at nucleotides 203-205; and the stop codon is located at nucleotides 572-574. 
The protein (SEQ ID NO:32) encoded by Clone 16467945.0.85 (PROX 16) was predicted by 
the PSORT computer program to be localized extracellularly with a certainty of 0.7475. The 
PSORT and SignalP computer programs also predicted that there is a cleavable signal peptide, 
with the most Hkely cleavage site located between residues 19 and 20, at the sequence AAA- 
EY. The nucleic acid (SEQ ID N0:31) and amino acid (SEQ ID NO:32) sequences of Clone 
1 6467945.0.85 (PROX 1 6) are shown below in Table 1 7. 
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TABLE 17 

Clone 16467945.0.85 

Translated Protein - Frame: 2 - Nucleotide 203 to 571 

1 GGGAGGGGGCrCCGGGCXSCCGCGCAGa^GACCTGCTCCGGCCGCG 
4 6 CGCCTCGCCGCTGTCCTCCGGGAGCGGCAGCAGTAGCCCGGGCGG 
91 CGAGGGCTGGGGGTTCCTCGAGACTCTCAGAGGGGCGCCTCCCAT 
136 CGGCGCCC^lCCACCCaUVCCrcTTCCrCGCGCGCCACTGCGCTGC 

181 GCCCCTVGGACCCGCTGCCCAAaVTGGATTTTCTCCTGGCGCTGGT 

MetAspPheLeuLeuAlaLeuVa 

226 GCTGGTATCCTCGCTCTACCTGCAGGCGGCCGCCGAGTACGACGG 
iLeuValSerSerLeuTyrLeuGlnAlaAlaAlaGluTyrAspGl 

271 GAGGTGGCCCAGGCAAATAGTGTCyVTCGATTGGCCTATGTCGTTA 
yArgTrpProTVrgGlnlleValSerSerlleGlyLeuCysArgTy 

316 TGGTGGGAGGATTGACTGCTGCTGGGGCTGGGCTCGCCAGTCTTG 
rGlyGlyArglleAspCysCysTrpGlyTrpAlaArgGlnSerTr 

361 GGGACAGTGTCAGCCTTTCTACGTCTTAAGGCAGAGT^TAGCCAG 
pGlyGlnCysGlnProPheTyrValLeuArgGlnArglleAlaAr 

Q 406 GATAAGGTGCCAGCTCAAAGCTGTGTGCCAACCACGATGCAAACA 

f=l g II eArgCy sGlnLeuLy s Al aVa ICy sGInProArgCy s Ly sHi 
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451 TGGTGAATGTATCGGGCCAAACAAGTGCAAGTGTCATCCTGGTTA 
sGlyGluCys I leGlyProAsnLysCysLysCJysHisProGlyTy 



iff 496 TGCTGGAAAAACCTGTAATCAAGCCGTAGGTTTTGAAAGATGTAT 

1^ rAlaGlyLysThrCysAsnGlnAlaValGlyPheGluArgCysMe 

541 GGTTCCAGCCGGGCGCCGTGGCTCTACCCTGTAATCCCAGCACTT 
^ tValProAlaGlyArgArgGlySerThrLeu (SEQ ID NO: 32) 



586 TGGAAGGCCGAGGCGGGCGGATCACGAGGTCAGGATATCGAGACC 
631 ATCCTGGCTAACACGGTGAAACCCCATCTCTACTAAAAATACAAA 
676 AAAAAAAAAAAAAAAA (SEQ ID NO:31) 

Analysis of the sequence databases using the BLASTP and BLASTX computer 
programs revealed that the protein encoded by Clonel6467945.0.85 (PROX 16) has 77 of 131 
residues (58%) identical to, and 83 of 131 residues (63%) positive v^th, the 509 residue 
human PR0334 protein. In addition, the encoded protein was also found to have 21 of 47 
residues (44%) identical to, and 27 of 47 residues (57%) positive with, the 700 residue mouse 
hedgehog-interacting protein (ACC: AAD31 172). 

A representation of the nucleotide sequence of Clone 16467945.0.88 (PROX 17) is 
given in Table 1 8 and includes a nucleotide sequence (SEQ ID NO:33) of 21 12 bp. This 
nucleotide sequence has an open reading frame (ORF) encoding a polypeptide of 582 amino 
acid residues (SEQ ID NO:34) wdth a predicted molecular weight of 63992 Daltons. The start 
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codon is located at nucleotides 203-205; and the stop codon is located at nucleotides 1949- 
1951. The protein (SEQ ID NO:34) encoded by Clone 16467945.0.88 (PROX 17) was 
predicted by the PSORT computer program to be localized extracellularly with a certainty of 
0.7475. The PSORT and SignalP computer programs also predicted that there is a cleavable 
signal peptide, with the most likely cleavage site located between residues 19 and 20, at the 
sequence AAA-EF. The nucleic acid (SEQ ID NO:33) and amino acid (SEQ ID NO:34) 
sequences of Clone 16467945.0.88 (PROX 17) are shown below in Table 18. 

TABLE 18 

Clone 16467945.0.88 

Translated Protein - Frame: 2 - Nucleotide 203 to 1948 

1 GGGAGGGGGCTCCGGGCGCCGCGCAGCAGACCTGCTCCGGCCGCG 

4 S CGCCTCGCCGCTGTCCTCCGGGAGCGGCAGCAGTAGCCCGGGCGG 

9 1 CGAGGGCTGGGGGTTCCTCGAGACTCTCAGAGGGGCGCCTCCCAT 

136 CGGCGCCCACCACCCCAACCTGTTCCTCGCGCGCCACTGCGCTGC 

y, 181 GCCCCAGGACCCGCroCCCAACTlTGGATTTTCTCCTGGCGCTGGT 

Q MetAspPheLeuLeuAlaLeuVa 



p3 



In 



226 GCTGGTATCCTCGCTCTACCTGCAGGCGGCCGCCGAGTTCGACGG 
iLeuValSerSerLeuTyrLeuGlnAlaAlaAlaGluPheAspGl 



271 GAGGTGGCCCAGGCAAATAGTGTCATCGATTGGCCTATGTCGTTA 
HI yArgTrpProArgGlnlleValSerSerlleGlyLeuCysArgTy 

^ 316 TGGTGGGAGGATTGACTGCTGCTGGGGCTGGGCTCGCCAGTCTTG 

: rGlyGlyArglleAspCysCysTrpGlyTrpAlaArgGlnSerTr 

nj 361 GGGACAGTGTCAGCCTTTCTACGTCTTAAGGCAGAGAATAGCCAG 

fi pGlyGlnCysGlnProPheTyrValLeuArgGlnArglleAlaAr 

406 GATAAGGTGCCyVGCTCA^GCTGTGTGCCAACCACGATGCTVAACA 
P glleArgCysGlnLeuLysAlaValCysGlnProArgCysLysHi 

451 TGGTGAATGTATCGGGCCAAACAAGTGCAAGTGTCATCCTGGTTA 
sGlyGluCysIleGlyProAsnLysCysLysCysHisProGlyTy 

496 TGCTGGAAATU^CCTGTATTCTUVGTTTTAAATGAGTGTGGCCre^ 
rAlaGlyLysThrCysIleGlnValLexiAsnGluCysGlyLeuLy 

541 GCCCCGGCCCTGTAAGCACAGGTGCATGAACACTTACGGCAGCTA 
sProArgProCysLysHisArgCysMetAsnThrTyrGlySerTy 

586 CAAGTGCTACTGTCTCAACGGATAT ATGCTCATGCCGGATGGTTC 
rLysCysTyrCysLeuAsnGlyTyrMetLeuMetProAspGlySe 

631 CTGCTCAAGTGCCCTGACCTGCTCCATGGCAAACTGTCAGTATGG 
rCysSerSerAlaLeuThrCysSerMetAlaAsnCysGlnTyrGl 

676 CTGTGATGTTGTTAAAGGACAAATACGGTGCCAGTGCCCATCCCC 
yCysAspValValLysGlyGlnlleArgCysGlnCysProSerPr 

721 TGGCCnXKy^GCTGGCTCCTGATGGGAGGACCTCTGTAQ^ 
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oGlyLeuGlnLeuAlaProAspGlyArgThrCysValAspValAs 

766 TGAATGTGCTACAGGAAGAGCCTCCTGCCCrAGATTTAGGCAATG 
pGluCysAlaThrGlyArgAlaSerCysProArgPheArgGlnCy 

811 TGTCAACACITTTGGGAGCTACATCTGC/^GTGTCATT^GGCTT 
sValAsnThrPheGlySerTyrlleCysLysCysHisLysGlyPh 

856 CGATCTCATGTATATTGGAGGCAAATATCAATGTCATGACATAGA 
eAspLeuMetTyrlleGlyGlyLysTyrGlnCysHisAspIleAs 

901 CGAATGCTCACTTGGTCAGTATCAGTGCAGCAGCTTTGCTCGATG 
pGluCysSerLeuGlyGlnTyrGlnCysSerSerPheAlaArgCy 

94 6 TTATAACGTACGTGGGTCCTACAAGTGCAAATGTAAAGAAGGATA 
sTyrAsnValArgGlySerTyrLysCysLysCysLysGluGlyTy 

991 CCAGGGTGATGGACTGACTTGTGTGTATATCCCAAAAGTTATGAT 
rGlnGlyAspGlyLeuThrCysValTyrlleProLysValMetll 

1036 TGTACCTTCAGGTCCAATTCATGTACCAAAGGGAAATGGTACCAT 
eGluProSerGlyProIleHisValProLysGlyAsnGlyThrll 

1081 TTTAAAGGGTGACAC7VGGAAATAATAATTGGATTCCTGATGTTGG 
eLeuLysGlyAspThrGlyAsnAsnAsnTrpIleProAspValGl 

1126 AAGTACTTGGTGGCCTCCGAAGACACCATATATTCCTCCTATCAT 
ySerThrTrpTrpProProLysThrProTyrlleProProIlell 

1171 TACCAACAGGCCTACTTCTAAGCCAACAACAAGACCTACACCAAA 
eThrAsnArgProThrSerLysProThrThrArgProThrProLy 

1216 GCCAACACCAATTCCTACTCCACCACCACCACCACCCCTGCCAAC 
sProThrProIleProThrProProProProProProLeuProTh 

1261 AGAGCTCAGAACACCTCTACCACCTACT^CCCCAGAAAGGCCAAC 
rGluLeuArgThrProLeuProProThrThrProGluArgProTh 

1306 CACCGGACTGACAACTATAGCACCAGCTGCCAGTACACCTCCAGG 
rThrGlyLeuThrThrlleAlaProAlaAlaSerThrProProGl 

1351 AGGGATTACAGTTGACAACAGGGTACAGACAGACCCTC AGAAACC 
yGlylleThrValAspAsnArgValGlnThrAspProGliiLysPr 

1396 CAGAGG AGATGTGTTCATTCCACGGCAACCTTCAAATGACTTGTT 
oArgGlyAspVa 1 Phe 1 1 eProArgGlnProSer AsnAspLeuPh 

1441 TGAAATATTTG AAATAGA7AGAGGAGTCAGTGCAGACGATGAAGC 
eGluIlePheGluIleGluArgGlyValSerAleAspAspGluAl 

1486 AAAGGATGATCCAGGTGTTCTGGTACACAGTTGTAATTTTGACCA 
aLysAspAspProGlyValLeuValHisSerCysAsnPheAspHi 

1531 TGGACITTGTGGATGGATCAGGGAGAAAGACAATGACTTGCACTG 
sGlyLeuCysGlyTrpIleArgGluLysAspAsnAspLeuHisTr 

1576 GGAACCAATCAGGGACCCAGCAGGTGGACAATATCTGACAGTGTC 
pGluProIleArgAspProAlaGlyGlyGlnTyrLeuThrValSe 

1621 GGCAGCCAAAGCCCCAGGGGGAAAAGCTGCACGCTTGGTGCTACC 
rAlaAlaLysAlaProGlyGlyLysAlaAlaArgLeuValLeuPr 
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1666 TCTCGGCCGCCTTATGCATTCAGGGGACCTGTGCCTGTCATTCAG 
oLeuGlyArgLeuMetHisSerGlyAspLeuCysLeuSerPheAr 

1711 GCACAAGGTGACGGGGCTGCTVCTCTGGCACTVCTCCAGGTGTTTGT 
gHisLysValThrGlyLeuHisSerGlyThrLeuGlnValPheVa 

1756 GAGAAAACACGGTGCCOVOXSAGCAGCCCTGTGGGGAAGAAATGG 
lArgLysHisGlyAlaHisGlyAlaAlaLeuTrpGlyArgAsnGl 

1801 TGGCCATGGCTGGAGGCAAACACAGATCACCTTGCGAGGGGCTGA 
yGlyHisGlyTrpArgGlnThrGlnlleThrLeuArgGlyAlaAs 

1846 CT^TCAAGAGCGTCGTCTTCAAAGGTGAAAAAAGGCGTGGTCACAC 
pIleLysSerValValPheLysGlyGluLysArgArgGlyHisTh 

1891 TGGGGAGATTGGATTAGATGATGTGAGCTTGAAAAAAGGCCACTG 
rGlyGluIleGlyLexiAspAspValSerLeuLysLysGlyHisCy 

1936 CTCTGAAGAACGCTAACAACTCCAGAACTAACAATGAACTCCTAT 
sSerGluGluArg (SEQ ID NO: 34) 

1981 GTTGCTCTATCCTCTTTTTCCAATTCTCATCTTCTCTCCTCTTCT 
2026 CCCTTTTATCAGGCCTAGGAGAAGAGTGGGTCAGTGGGTCAGAAG 
1^ 2071 GAAGTCTATTTGGTGACCCAGGTTCTTCTGGCCTGCTTTTGT (SEQ ID NO: 33) 

O Analysis of the sequence databases using the BLASTP and BLASTX computer 

programs revealed that the protein encoded by Clone 16467945.0.88 (PROX 1 7) has 326 of 

Ul 332 residues (98%) identical to, and 327 of 332 residues (98%) positive with, the 509 residue 

Iff 

P human PR0334 protein (ACC: Yl 3397). In addition, the encoded protein was also found to 

a have 326 of 332 residues (98%) identical to, and 327 of 332 residues (98%) positive with, the 

ry 1221 residue mouse protein fibulin-2 (ACC: AAD34456). Furthermore, the encoded protein 

P also has approximately 60% identity, and is approximately 80% positive with, the human 553 

g residue epidermal growth factor repeat-containing protein (TREMBLNEW-ACC: AAF278 1 2, 

H made public after the filing date of the present invention). 

The proteins of the invention encoded by Clone 16467945.0.85 (PROX 16) and Clone 
16467945.0.88 (PROX 17) include the proteins disclosed as being encoded by the ORFs 
described herein, as well as any mature protein arising therefrom as a result of post- 
translational modifications. Thus, the proteins of the invention encompass both a precursor 
and any active forms of the 16467945.0.85 and 16467945.0.88 proteins. 

Experimental results presented in Example 16 show that, relative to cells from normal 
tissues, the proteins encoded by Clone 16467945.0.85 (PROX 16) and Clone 16467945.0.88 
(PROX 17) are highly over-expressed in certain breast cancer cell lines, ovarian cancer cell 
lines, renal cancer cell lines, and colon cancer cell lines. In addition, the encoded proteins are 
strongly suppressed in lung cancer cell lines in comparison with normal lung cells. These 
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results suggest that this clone may be used as a selective probe for detection or diagnosis of 
these cancers, and that the clones or their gene products may be useful therapeutics or targets 
in treatment of such cancers. 

PROX Nucleic Acids 

The novel nucleic acids of the invention include those that encode a PROX or PROX- 
like protein, or biologically-active portions thereof The nucleic acids include nucleic acids 
encoding polypeptides that include the amino acid sequence of one or more of SEQ ID N0:2rt 
(wherein 

/I = 1 to 17). The encoded polypeptides can thus include, e.g., the amino acid sequences of 
SEQ ID NO:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and/or 34. 

In some embodiments, a nucleic acid encoding a polypeptide having the amino acid 
sequence of one or more of SEQ ID NO:2w (wherein « = I to 17) includes the nucleic acid 
sequence of any of SEQ ID NO:2«-l (wherein «= 1 to 17), or a fragment thereof, and can 
thus include, e.g., the nucleic acid sequences of SEQ ID N0:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, and/or 33. Additionally, the invention includes mutant or variant 
nucleic acids of any of SEQ ID NO:2w-l (wherein w = 1 to 17), or a fragment thereof, any of 
whose bases may be changed from the disclosed sequence while still encoding a protein that 
maintains its PROX-like biological activities and physiological functions. The invention 
further includes the complement of the nucleic acid sequence of any of SEQ ID NO:2a2-1 
(wherein w = 1 to 17), including firagments, derivatives, analogs and homologs thereof The 
invention additionally includes nucleic acids or nucleic acid fragments, or complements 
thereto, whose structures include chemical modifications. 

Also included are nucleic acid fragments sufficient for use as hybridization probes to 
identify PROX-encoding nucleic acids (e.g., PROX mRNA) and fragments for use as 
polymerase chain reaction (PGR) primers for the amplification or mutation of PROX nucleic 
acid molecules. As used herein, the term "nucleic acid molecule" is intended to include DNA 
molecules (e.g., cDNA or genomic DNA), RNA molecules (e.g., mRNA), analogs of the DNA 
or RNA generated using nucleotide analogs, and derivatives, fragments, and homologs thereof 
The nucleic acid molecule can be single-stranded or double-stranded, but preferably is 
double-stranded DNA. 

As utilized herein, the term "probes" refer to nucleic acid sequences of variable length, 
preferably between at least about 10 nucleotides (nt), 100 nt, or as many as about, e.g., 6,000 
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nt, depending upon the specific use. Probes are used in the detection of identical, similar, or 
complementary nucleic acid sequences. Longer length probes are usually obtained from a 
natural or recombinant source, are highly specific and much slower to hybridize than 
oligomers. Probes may be single- or double-stranded, and may also be designed to have 
specificity in PGR, membrane-based hybridization technologies, or ELISA-like technologies. 

As utilized herein, the term "isolated" nucleic acid molecule is a nucleic acid that is 
separated from other nucleic acid molecules that are present in the natural source of the 
nucleic acid. Examples of isolated nucleic acid molecules include, but are not limited to, 
recombinant DNA molecules contained in a vector, recombinant DNA molecules maintained 
in a heterologous host cell, partially or substantially purified nucleic acid molecules, and 
synthetic DNA or RNA molecules. Preferably, an "isolated" nucleic acid is free of sequences 
which naturally flank the nucleic acid (i.e., sequences located at the 5 - and 3*-termini of the 
nucleic acid) in the genomic DNA of the organism from which the nucleic acid is derived. For 
example, in various embodiments, the isolated PROX nucleic acid molecule can contain less 
than approximately 50 kb, 25 kb, 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide 
sequences which naturally flank the nucleic acid molecule in genomic DNA of the cell from 
which the nucleic acid is derived. Moreover, an "isolated" nucleic acid molecule, such as a 
cDNA molecule, can be substantially free of other cellular material or culture medium when 
produced by recombinant techniques, or of chemical precursors or other chemicals when 
chemically synthesized. 

As used herein, the term a "mature" form of a polypeptide or protein is the product of a 
naturally occurring polypeptide or precursor form or PROX-protein. The naturally occurring 
polypeptide, precursor or PROX-protein includes, by way of non-limiting example, the full 
length gene product, encoded by the corresponding gene. Alternatively, it may be defined as 
the polypeptide, precursor or PROX-protein encoded by an open reading fitime described 
herein. The product "mature" form arises, again by way of non-limiting example, as a result 
of one or more naturally occurring processing steps as they may take place within the cell, or 
host cell, in which the gene product arises. Examples of such processing steps leading to a 
"mature" form of a polypeptide or protein include the cleavage of the N-terminal methionine 
residue encoded by the initiation codon of an open reading frame, or the proteolytic cleavage 
of a signal peptide or leader sequence. Thus a mature form arising from a precursor 
polypeptide or protein that has residues 1 to N, where residue 1 is the N-terminal methionine, 
would have residues 2 through N remaining after removal of the N-terminal methionine. 
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Alternatively, a mature form arising from a precursor polypeptide or protein having residues 1 
to N, in which an N-terminal signal sequence from residue 1 to residue M is cleaved, would 
have the residues from residue M+1 to residue N remaining. Further as used herein, a 
"mature" form of a polypeptide or protein may arise from a step of post-translational 
modification other than a proteolytic cleavage event. Such additional processes include, by 
way of non-limiting example, glycosylation, myristylation, or phosphorylation. In general, a 
mature polypeptide or protein may result from the operation of only one of these processes, or 
a combination of any of them. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence of SEQ ID N0:2/i-l (wherein w = 1 to 17), or a complement of any of 
these nucleotide sequences, can be isolated using standard molecular biology techniques and 
the sequence information provided herein. Using all or a portion of the nucleic acid sequence 
of any of SEQ ID N0:2n-1 (wherein «=1 to 17) as a hybridization probe, PROX nucleic acid 
sequences can be isolated using standard hybridization and cloning techniques (e.g., as 
M described in Sambrook et al, eds.. Molecular Cloning: A Laboratory Manual 2"** Ed., 

p Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989; and Ausubel, et a/., 

eds.. Current Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 
1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 

genomic DNA, as a template and appropriate oligonucleotide primers according to standard 

f y 

p PGR amplification techniques. The nucleic acid so amplified can be cloned into an 

^ appropriate vector and characterized by DNA sequence analysis. Furthermore, 

\^ oligonucleotides corresponding to PROX nucleotide sequences can be prepared by standard 

synthetic techniques, e.g., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 
1 00 nt in length, preferably about 1 5 nt to 30 nt in length. In one embodiment, an 
oligonucleotide comprising a nucleic acid molecule less than 100 nt in length would further 
comprise at lease 6 contiguous nucleotides of any of SEQ ID NO:2w-l (wherein /i = 1 to 17), 

59 



?=5 i 

I* 



or a complement thereof. Oligonucleotides may be chemically synthesized and may also be 
used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement of the nucleotide sequence shown in any of SEQ 
ID NO:2n-l (wherein w = 1 to 17). In still another embodiment, an isolated nucleic acid 
molecule of the invention comprises a nucleic acid molecule that is a complement of the 
nucleotide sequence shown in any of SEQ ID NO:2w-l (wherein w = 1 to 1 7), or a portion of 
this nucleotide sequence. A nucleic acid molecule that is complementary to the nucleotide 
sequence shown in is one that is sufficiently complementary to the nucleotide sequence 
shown in of any of SEQ ID N0:2/i-l (wherein w = 1 to 1 7) that it can hydrogen bond with 
little or no mismatches to the nucleotide sequence shown in of any of SEQ ID NO:2«-l 
(wherein /i = 1 to 17), thereby forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base- 
pairing between nucleotides units of a nucleic acid molecule, whereas the term "binding" is 
Q defined as the physical or chemical interaction between two polypeptides or compounds or 

2 associated polypeptides or compoimds or combinations thereof Binding includes ionic, 

m non-ionic. Von der Waals, hydrophobic interactions, and the like. A physical interaction can 

^ be either direct or indirect. Indirect interactions may be through or due to the effects of 

ST" 

s another polypeptide or compound. Direct binding refers to interactions that do not take place 

through, or due to, the effect of another polypeptide or compound, but instead are without 
other substantial chemical intermediates. 

Additionally, the nucleic acid molecule of the invention can comprise only a portion of 
the nucleic acid sequence of any of SEQ ID NO:2/7-l (wherein « = 1 to 17), e.g., a fragment 
that can be used as a probe or primer, or a fragment encoding a biologically active portion of 
PRO. Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 
hybridization in the case of nucleic acids or for specific recognition of an epitope in the case of 
amino acids, respectively, and are at most some portion less than a full length sequence. 
Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 
sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences formed 
from the native compounds either directly or by modification or partial substitution. Analogs 
are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to, the native compound but differs from it in respect to certain components or side 
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chains. Analogs may be synthetic or from a difTerent evolutionary origin and may have a 
similar or opposite metabolic activity compared to wild-type. 

Derivatives and analogs may be full-length or other than full-length, if the derivative or 
analog contains a modified nucleic acid or amino acid, as described infra. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, 85%, 90%, 
95%, 98%, or even 99% identity (with a preferred identity of 80-99%) over a nucleic acid or 
amino acid sequence of identical size or when compared to an aligned sequence in which the 
alignment is done by a computer homology program known in the art, or whose encoding 
nucleic acid is capable of hybridizing to the complement of a sequence encoding the 
aforementioned proteins under stringent, moderately stringent, or low stringent conditions. 
See e,g. Ausubel, et aL, Current Protocols in Molecular Biology, John Wiley & Sons, 
New York, NY, 1993, and below. An exemplary program is the Gap program (Wisconsin 
Sequence Analysis Package, Version 8 for UNIX, Genetics Computer Group, University 
Research Park, Madison, Wl) using the default settings, which uses the algorithm of Smith and 
Waterman (Adv. Appl. Math., 1981, 2: 482-489), which is incorporated herem by reference in 
its entirety. 

As utilized herein, the term "homologous nucleic acid sequence" or "homologous 
amino acid sequence," or variations thereof, refer to sequences characterized by a homology at 
the nucleotide level or amino acid level as discussed supra. Homologous nucleotide 
sequences encode those sequences coding for isoforms of PROX polypeptide. Isoforms can 
be expressed in different tissues of the same organism as a result of, e.g., alternative splicmg 
ofRNA. Alternatively, isoforms can be encoded by different genes. In the invention, 
homologous nucleotide sequences include nucleotide sequences encoding for a PROX 
polypeptide of species other than humans, including, but not limited to, manmials, and thus 
can include, e.g., mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous 
nucleotide sequences also include, but are not limited to, naturally occurring allelic variations 
and mutations of the nucleotide sequences set forth herein. A homologous nucleotide 
sequence does not, however, include the nucleotide sequence encoding human PROX protein. 
Homologous nucleic acid sequences include those nucleic acid sequences that encode 
conservative amino acid substitutions (see below) in any of SEQ ID NO:2/7 (wherein w = 1 to 
17) as well as a polypeptide having PROX activity. Biological activities of the PROX proteins 
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are described below. A homologous amino acid sequence does not encode the amino acid 
sequence of a human PROX polypeptide. 

The nucleotide sequence determined from the cloning of the human PROX gene allows 
for the generation of probes and primers designed for use in identifying the cell types 
disclosed and/or cloning PROX homologues in other cell types, e.g., from other tissues, as 
well as PROX homologues from other mammals. The probe/primer typically comprises a 
substantially-purified oligonucleotide. The oligonucleotide typically comprises a region of 
nucleotide sequence that hybridizes under stringent conditions to at least about 12, 25, SO, 100, 
150, 200, 250, 300, 350 or 400 or more consecutive sense strand nucleotide sequence of SEQ 
ID NO:2w-l (wherein «= 1 to 17); or an anti-sense strand nucleotide sequence of SEQ ID 
N0:2/i-l (wherein « = 1 to 17); or of a naturally occurring mutant of SEQ ID N0:2«-l 
(wherein w = 1 to 17). 

Probes based upon the human PROX nucleotide sequence can be used to detect 
transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe further comprises a label group attached thereto, e.g., the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 
probes can be used as a part of a diagnostic test kit for identifying cells or tissue which mis- 
express a PROX protein, such as by measuring a level of a PROX-encoding nucleic acid in a 
sample of cells from a subject e.g., detecting PROX mRNA levels or determining whether a 
genomic PROX gene has been mutated or deleted. 

As utilized herein, the term "a polypeptide having a biologically-active portion of 
PRO" refers to polypeptides exhibiting activity similar, but not necessarily identical to, an 
activity of a polypeptide of the invention, including mature forms, as measured in a particular 
biological assay, with or without dose dependency. A nucleic acid fragment encoding a 
"biologically-active portion of PRO" can be prepared by isolating a portion of SEQ ID NO:2w- 
1 (wherein 

w = 1 to 17), that encodes a polypeptide having a PROX biological activity , expressing the 
encoded portion of PROX protein (e.g., by recombinant expression in vitro), and assessing the 
activity of the encoded portion of PRO. 

PROX Variants 

The invention further encompasses nucleic acid molecules that differ from the 
disclosed PROX nucleotide sequences due to degeneracy of the genetic code. These nucleic 
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acids therefore encode the same PROX protein as those encoded by the nucleotide sequence 
shown in SEQ ID NO:2a2-1 (wherein n = 1 to 17). In another embodiment, an isolated nucleic 
acid molecule of the invention has a nucleotide sequence encoding a protein having an amino 
acid sequence shown in any of SEQ ID NO:2w (wherein w = 1 to 17). 

In addition to the human PROX nucleotide sequence shown in any of SEQ ID NO:2/i-l 
(wherein /i = 1 to 17), it will be appreciated by those skilled in the art that DNA sequence 
polymorphisms that lead to changes in the amino acid sequences of PROX may exist within a 
population {e.g., the human population). Such genetic polymorphism in the PROX gene may 
exist among individuals within a population due to natural allelic variation. As used herein, 
the terms "gene" and "recombinant gene" refer to nucleic acid molecules comprising an open 
reading frame encoding a PROX protein, preferably a mammalian PROX protein. Such 
natural allelic variations can typically result in 1-5% variance in the nucleotide sequence of the 
PROX gene. Any and all such nucleotide variations and resulting amino acid polymorphisms 
in PROX that are the result of natural allelic variation and that do not alter the functional 
activity of PROX are intended to be within the scope of the invention. 

Additionally, nucleic acid molecules encoding PROX proteins from other species, and 
thus that have a nucleotide sequence that differs from the human sequence of any of SEQ ID 
NO:2w-l (wherein « = 1 to 17), are intended to be within the scope of the invention. Nucleic 
acid molecules corresponding to natural allelic variants and homologues of the PROX cDNAs 
of the invention can be isolated based on their homology to the human PROX nucleic acids 
disclosed herein using the hunian cDNAs, or a portion thereof, as a hybridization probe 
according to standard hybridization techniques under stringent hybridization conditions. 

In another embodiment, an isolated nucleic acid molecule of the invention is at least 6 
nucleotides in length and hybridizes under stringent conditions to the nucleic acid molecule 
comprising the nucleotide sequence of any of SEQ ID NO:2w-l (wherein n = 1 to 17). In 
another embodiment, the nucleic acid is at least 10, 25, 50, 100, 250, 500 or 750 nucleotides in 
length. In yet another embodiment, an isolated nucleic acid molecule of the invention 
hybridizes to the coding region. As used herein, the term "hybridizes under stringent 
conditions" is intended to describe conditions for hybridization and washing under which 
nucleotide sequences at least 60% homologous to each other typically remain hybridized to 
each other. 

Homologs (i.e., nucleic acids encoding PROX proteins derived from species other than 

human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or high 
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stringency hybridization with all or a portion of the particular human sequence as a probe 
using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures than 
shorter sequences. Generally, stringent conditions are selected to be about 5°C lower than the 
thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 
Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target sequence hybridize to the target 
sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those in 
which the salt concentration is less than about 1 .0 M sodium ion, typically about 0.01 to 1 .0 M 
1^ sodium ion (or other salts) at pH 7.0 to 8.3 and the temperature is at least about SO^'C for short 

0 probes, primers or oligonucleotides (e.g., 10 nt to 50 nt) and at least about 60°C for longer 
p probes, primers and oligonucleotides. Stringent conditions may also be achieved with the 
=^ addition of destabilizing agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in CURRENT 
g Protocols nsi Molecular Biology, John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. 

^ Preferably, the conditions are such that sequences at least about 65%, 70%, 75%, 85%, 90%, 

1 ^ 

Q 95%, 98%, or 99% homologous to each other typically remain hybridized to each other. 

A non-limiting example of stringent hybridization conditions is hybridization in a high salt 
buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM EDTA, 0.02% PVP, 0.02% 
FicoU, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA at 65*'C. This hybridization 
is followed by one or more washes in 0.2X SSC, 0.01% BSA at 50**C. An isolated nucleic 
acid molecule of the invention that hybridizes under stringent conditions to the sequence of 
any of SEQ ID N0:2aj-1 (wherein w = 1 to 17) corresponds to a natiu-ally occurring nucleic 
acid molecule. As used herein, a "naturally-occurring" nucleic acid molecule refers to an 
RNA or DNA molecule having a nucleotide sequence that occurs in nature (e.^., encodes a 
natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
acid molecule comprising the nucleotide sequence of any of SEQ ID N0:2w-1 (wherein n = 1 
to 17), or fragments, analogs or derivatives thereof, under conditions of moderate stringency is 
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provided. A non-limiting example of moderate stringency hybridization conditions are 
hybridization in 6X SSC, 5X Denhardt's solution, 0.5% SDS and 100 mg/ml denatured salmon 
sperm DNA at 55X, followed by one or more washes in IX SSC, 0.1% SDS at 3TC, Other 
conditions of moderate stringency that may be used are well known in the art. See, e.g., 
Ausubel et al ^eds.), 1993, CURRENT PROTOCOLS IN Molecular Biology, John Wiley & 
Sons, NY, and Kriegler, 1 990. Gene Transfer and Expression, A Laboratory Manual, 
Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequence of any of SEQ ID N0:2rt-1 (wherein w = 1 to 17), or 
fragments, analogs or derivatives thereof, under conditions of low stringency, is provided. A 
non-limiting example of low stringency hybridization conditions are hybridization in 35% 
formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 0.02% PVP, 0.02% FicoU, 
0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% (wt/vol) dextran sulfate at 40°C, 
followed by one or more washes in 2X SSC, 25 mM Tris-HCl (pH 7.4), 5 mM EDTA, and 
0.1% SDS at 50°C. Other conditions of low stringency that may be used are well known in 
the art {e.g., as employed for cross-species hybridizations). See, e.g., Ausubel, et al, ("eds.), 
1993. Current Protocols in Molecular Biology, John Wiley & Sons, NY, and Kriegler, 
1990. Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY; Shilo 
and Weinberg, 1981. Proc, Natl Acad. Scl USA 78: 6789-6792. 

Conservative Mutations 

In addition to naturally-occurring allelic variants of the PROX sequence that may exist 
in the population, the skilled artisan will fiirther appreciate that changes can be introduced by 
mutation into the nucleotide sequence of any of SEQ ID NO:2n-l (wherein w = 1 to 17), 
thereby leading to changes in the amino acid sequence of the encoded PROX protein, without 
altering the fiinctional ability of the PROX protein. For example, nucleotide substitutions 
leading to amino acid substitutions at "non-essential" amino acid residues can be made in the 
sequence of any of SEQ ID N0:2n-1 (wherein w = 1 to 17). A "non-essential" amino acid 
residue is a residue that can be altered from the wild-type sequence of PROX without altering 
the biological activity, whereas an "essential" amino acid residue is required for biological 
activity. For example, amino acid residues that are conserved among the PROX proteins of 
the invention, are predicted to be particularly non-amenable to such alteration. 

Amino acid residues that are conserved among members of a PROX family members 

are predicted to be less amenable to alteration. For example, a PROX protein according to the 
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invention can contain at least one domain that is a typically conserved region in a PROX 
family member. As such, these conserved domains are not likely to be amenable to mutation. 
Other amino acid residues, however, (e.g., those that are not conserved or only semi-conserved 
among members of the PROX family) may not be as essential for activity and thus are more 
likely to be amenable to alteration. 

Another aspect of the invention pertains to nucleic acid molecules encoding PROX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
PROX proteins differ in amino acid sequence from any of any of SEQ ID N0:2« (wherein n = 
1 to 17), yet retain biological activity. In one embodiment, the isolated nucleic acid molecule 
comprises a nucleotide sequence encoding a protein, wherein the protein comprises an amino 
acid sequence at least about 75% homologous to the amino acid sequence of any of SEQ ID 
NO:2/i (wherein 

w = 1 to 17). Preferably, the protein encoded by the nucleic acid is at least about 80% 
homologous to any of SEQ ID NO:2n (wherein w = 1 to 17), more preferably at least about 
90%, 95%, 98%, and most preferably at least about 99% homologous to SEQ ID NO:2/i 



Q (wherein « = 1 to 17) 



An isolated nucleic acid molecule encoding a PROX protein homologous to the protein 
of any of SEQ ID NO:2rt (wherein w = 1 to 17) can be created by introducing one or more 
g nucleotide substitutions, additions or deletions into the corresponding nucleotide sequence 

(i.e., SEQ ID NO:2w-l for the corresponding n), such that one or more amino acid 
substitutions, additions or deletions are introduced into the encoded protein. 

Mutations can be introduced into SEQ ID NO:2n-l (wherein w = 1 to 17) by standard 
techniques, such as site-directed mutagenesis and PCR-mediated mutagenesis. Preferably, 
conservative amino acid substitutions are made at one or more predicted non-essential amino 
acid residues. A "conservative amino acid substitution" is one in which the amino acid residue 
is replaced with an amino acid residue having a similar side chain. Families of amino acid 
residues having similar side chains have been defined in the art. These families include amino 
acids with basic side chains (e.g., lysine, arginine, histidine), acidic side chains (e.g., aspartic 
acid, glutamic acid), uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, 
threonine, tyrosine, cysteme), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, 
proline, phenylalanine, methionine, tryptophan), p-branched side chains (e.g., threonine, 
valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan, 
histidine). Thus, a predicted nonessential amino acid residue in PROX is replaced with 
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another amino acid residue from the same side chain family. Ahematively, in another 
embodiment, mutations can be introduced randomly along all or part of a PROX coding 
sequence, such as by saturation mutagenesis, and the resultant mutants can be screened for 
PROX biological activity to identify mutants that retain activity. Following mutagenesis of 
SEQ ID N0:2n-1 (wherein n = 1 to 17X the encoded protein can be expressed by any 
recombinant technology known in the art and the activity of the protein can be determined. 

In one embodiment, a mutant PROX protein can be assayed for: (/) the ability to form 
proteiniprotein interactions with other PROX proteins, other cell-stirface proteins, or 
biologically-active portions thereof; (//) complex formation between a mutant PROX protein 
and a PROX receptor; (///) the ability of a mutant PROX protein to bind to an intracellular 
target protein or biologically active portion thereof; (e.g., avidin proteins); (/v) the ability to 
bind BRA protein; or (v) the ability to specifically bind an anti-PROX protein antibody. 

Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence of SEQ ID NO:2/i-l (wherein w = 1 to 17), or fragments, analogs or 
derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is 
complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the 
coding strand of a double-stranded cDNA molecule or complementary to an mRNA sequence. 
In specific aspects, antisense nucleic acid molecules are provided that comprise a sequence 
complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire PROX 
coding strand, or to only a portion thereof. Nucleic acid molecules encoding fragments, 
homologs, derivatives and analogs of a PROX protein of any of SEQ ID NO:2« (wherein w = 1 
to 17) or antisense nucleic acids complementary to a PROX nucleic acid sequence of SEQ ID 
N0:2n-1 (wherein w = 1 to 17) are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding PRO. The term "coding 
region" refers to the region of the nucleotide sequence comprising codons which are translated 
into amino acid residues (e.g., the protein coding region of a himian PROX that corresponds to 
any of SEQ ID N0:2/i (wherein n = 1 to 17)). In another embodiment, the antisense nucleic 
acid molecule is antisense to a "non-coding region" of the coding strand of a nucleotide 
sequence encoding PRO. The term "non-coding region" refers to 5* and 3* sequences which 
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flank the coding region that are not translated into amino acids (/.e., also referred to as S' and 
3* non-translated regions). 

Given the coding strand sequences encoding PROX disclosed herein (e.g., SEQ ID 
N0:2/j-l (wherein n = 1 to 17) ), antisense nucleic acids of the invention can be designed 
according to the rules of Watson and Crick or Hoogsteen base-pairing. The antisense nucleic 
acid molecule can be complementary to the entire coding region of PROX mRNA, but more 
preferably is an oligonucleotide that is antisense to only a portion of the coding or non-coding 
region of PROX mRNA. For example, the antisense oligonucleotide can be complementary to 
the region surrounding the translation start site of PROX mRNA. An antisense 
oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in 
length. An antisense nucleic acid of the invention can be constructed using chemical synthesis 
or enzymatic ligation reactions using procedures known in the art. For example, an antisense 
nucleic acid (e.g., an antisense oligonucleotide) can be chemically synthesized using naturally- 
occurring nucleotides or variously modified nucleotides designed to increase the biological 
stability of the molecules or to increase the physical stability of the duplex formed between the 
antisense and sense nucleic acids, e.g., phosphorothioate derivatives and acridine-substituted 
nucleotides can be used. 

Examples of modified nucleotides that can be used to generate the antisense nucleic 
acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (/.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 
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The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a PROX protein to thereby inhibit expression of the protein, e.g., by 
inhibiting transcription and/or translation. The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface 

by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens). The antisense nucleic acid molecules can also be delivered to 
cells using the vectors described herein. To achieve sufficient intracellular concentrations of 
antisense molecules, vector constructs in which the antisense nucleic acid molecule is placed 
under the control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual a-imits, the 
strands run parallel to each other (Gaultier, et al, 1987. Nucl Acids Res. 15: 6625-6641). The 
antisense nucleic acid molecule can also comprise a 2'-o-methylribonucleotide (Inoue, et al^ 
1987. Nucl Acids Res. 15: 6131-6148) or a chimeric RNA-DNA analogue (Inoue, et aL, 1987. 
FEBS Lett. 215: 327-330). 

Ribozymes andPNA Moieties 

Such modifications include, by way of non-limiting example, modified bases, and 
nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. 

In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 
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complementary region. Thus, ribozymes (e.g., hammerhead ribozymes; described by 
Haselhoffand Gerlach, 1988. Nature 334: 585-591) can be used to catalytically-cleave PROX 
mRNA transcripts to thereby inhibit translation of PROX mRNA. A ribozyme having 
specificity for a PROX-encoding nucleic acid can be designed based upon the nucleotide 
sequence of a PROX DNA disclosed herein (/.e, SEQ ID N0:2ai-1 (wherein ai = 1 to 17)). For 
example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed in which the 
nucleotide sequence of the active site is complementary to the nucleotide sequence to be 
cleaved in a PROX-encoding mRNA. See, e.g., Cech, et al, U.S. Patent No. 4,987,071; and 
Cech, et al, U.S. Patent No. 5,1 16,742. Alternatively, PROX mRNA can be used to select a 
catalytic RNA having a specific ribonuclease activity from a pool of RNA molecules (Bartel, 
et aL, 1993. Science 261: 1411-1418). 

Alternatively, PROX gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of the PROX (e.g., the PROX promoter 
and/or enhancers) to form triple helical structures that prevent transcription of the PROX gene 

O in target cells. See, e.g., Helene, 1991 . Anticancer Drug Des, 6: 569-84; Helene, et a/., 1992. 

S Ann. N.Y. Acad Sci, 660: 27-36; and Maher, 1992, Bioassays 14: 807-15. 

In various embodiments, the nucleic acids of PROX can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
H= acids can be modified to generate peptide nucleic acids (Hyrup, et al., 1996. Bioorg. Med 

#5 Chem, 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic 

HI acid mimics, e.g., DNA mimics, in which the deoxyribose phosphate backbone is replaced by 

1^ a pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

backbone of PNAs has been shown to allow for specific hybridi2ation to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup, et al.y 1996. supra; 
Perry-O^Keefe, etal., 1996. Proc. Natl Acad Sci. USA 93: 14670-14675. 

PNAs of PROX can be used in therapeutic and diagnostic applications. For example, 
PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g., inducing transcription or translation arrest or inhibiting replication. PNAs 
of PROX can also be used, e.g., in the analysis of single base pair mutations in a gene by, e.g., 
PNA directed PGR clamping; as artificial restriction enzymes when used in combination with 
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other enzymes, e.g., SI nucleases (see, Hyrup, 1996., supra); or as probes or primers for DNA 
sequence and hybridization (see, Hyrup, e( a/., 1996.; Perry-O'Keefe, 1996., supra). 

In another embodiment, PNAs of PROX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras of PROX can be generated that 
may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 
number of bonds between the nucleobases, and orientation (see, Hyrup, 1996., supra). The 
synthesis of PNA-DNA chimeras can be performed as described in Finn, et al, (1996. Nucl 
Acids Res. 24: 3357-3363). For example, a DNA chain can be synthesized on a solid support 
using standard phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 
5*-(4-methoxytrityl)amino- 

5'-deoxy-thymidine phosphoramidite, can be used between the PNA and the 5' end of DNA 
(Mag, et al., 1989. Nucl Acid Res. 17: 5973-5988). PNA monomers are then coupled in a 
stepwise manner to produce a chimeric molecule with a 5* PNA segment and a 3* DNA 
segment (see, Finn, et al., 1996., supra). Alternatively, chimeric molecules can be synthesized 
with a 5' DNA segment and a 3* PNA segment See, e.g., Petersen, et al., 1975. Bioorg. Med. 
Chem. Lett. 5: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across 
the cell membrane (see, e.g., Letsinger, et al., 1989. Proc. Natl. Acad. ScL U.S.A. 86: 
6553-6556; Lemaitre, et al, 1987. Proc. Natl. Acad. Sci. 84: 648-652; PCT Publication No. 
WO88/09810) or the blood-brain barrier (see, e.g., PCT Publication No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (see, 
e.g, Krol, et al., 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 1988. 
Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to another 
molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, and the like. 

Cbaracterizatioii of PROX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the arnino 
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acid sequence of PROX polypeptides whose sequences are provided in any SEQ ID N0:2n 
(wherein 

n = 1 to 17) and includes SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
and/or 34. The invention also includes a mutant or variant protein any of whose residues may 
be changed from the corresponding residues shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 22, 24, 26, 28, 30, 32, and/or 34, while still encoding a protein that maintains its PROX 
activities and physiological functions, or a functional fragment thereof. 

In general, a PROX variant that preserves PROX-like function includes any variant in 
which residues at a particular position in the sequence have been substituted by other amino 
acids, and further include the possibility of inserting an additional residue or residues between 
two residues of the parent protein as well as the possibility of deleting one or more residues 
from the parent sequence. Any amino acid substitution, insertion, or deletion is encompassed 
by the invention. In favorable circumstances, the substitution is a conservative substitution as 
defined above. 



One aspect of the invention pertains to isolated PROX proteins, and biologically-active 
y portions thereof, or derivatives, fragments, analogs or homologs thereof. Also provided are 

Iff polypeptide fragments suitable for use as immunogens to raise anti-PROX antibodies. In one 

*y ^ embodiment, native PROX proteins can be isolated from cells or tissue sources by an 

s appropriate purification scheme using standard protein purification techniques. In another 

p embodiment, PROX proteins are produced by recombinant DNA techniques. Alternative to 

p recombinant expression, a PROX protein or polypeptide can be synthesized chemically using 

Standard peptide synthesis techniques. 

^ An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof 

is substantially free of cellular material or odier contaminating proteins from the cell or tissue 
source from which the PROX protein is derived, or substantially free from chemical 
precursors or other chemicals when chemically synthesized. The language "substantially free 
of cellular material" includes preparations of PROX proteins in which the protein is separated 
from cellular components of the cells from which it is isolated or recombinantly-produced. In 
one embodiment, the language "substantially free of cellular material" includes preparations of 
PROX proteins having less than about 30% (by dry weight) of non-PROX proteins (also 
referred to herein as a "contaminating protein"), more preferably less than about 20% of 
non-PROX proteins, still more preferably less than about 10% of non-PROX proteins, and 
most preferably less than about 5% of non-PROX proteins. When the PROX protein or 
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biologically-active portion thereof is recombinantly-produced, it is also preferably 
substantially free of culture medium, i.e., culture medium represents less than about 20%, 
more preferably less than about 10%, and most preferably less than about 5% of the volume of 
the PROX protein preparation. 

As utilized herein, the phrase "substantially free of chemical precursors or other 
chemicals" includes preparations of PROX protein in which the protein is separated from 
chemical precursors or other chemicals that are involved in the synthesis of the protein. In one 
embodiment, the language "substantially free of chemical precursors or other chemicals" 
includes preparations of PROX protein having less than about 30% (by dry weight) of 
chemical precursors or non-PROX chemicals, more preferably less than about 20% chemical 
precursors or non-PROX chemicals, still more preferably less than about 10% chemical 
precursors or non-PROX chemicals, and most preferably less than about 5% chemical 
precursors or non-PROX chemicals. 

Biologically-active portions of a PROX protein include peptides comprising amino 
acid sequences sufficiently homologous to or derived from the amino acid sequence of the 
PROX protein which include fewer amino acids than the full-length PROX proteins, and 
yi exhibit at least one activity of a PROX protein. Typically, biologically-active portions 

^} comprise a domain or motif with at least one activity of the PROX protein. A biologically- 

g active portion of a PROX protein can be a polypeptide which is, for example, 10, 25, 50, 1 00 

or more amino acids in length. 

lU 

S A biologically-active portion of a PROX protein of the invention may contain at least 

Q one of the above-identified conserved domains. Moreover, other biologically active portions, 

^ in which other regions of the protein are deleted, can be prepared by recombinant techniques 

and evaluated for one or more of the functional activities of a native PROX protein. 

In an embodiment, the PROX protein has an amino acid sequence shown in any of 
SEQ ID N0:2/i (wherein n = 1 to 17). In other embodiments, the PROX protein is 
substantially homologous to any of SEQ ID N0:2/i (wherein n = 1 to 17) and retains the 
functional activity of the protein of any of SEQ ID NO:2/? (wherein n == 1 to 17), yet differs in 
amino acid sequence due to natural allelic variation or mutagenesis, as described in detail 
below. Accordingly, in another embodiment, the PROX protein is a protein that comprises an 
amino acid sequence at least about 45% homologous, and more preferably about 55, 65, 70, 
75, 80, 85, 90, 95, 98 or even 99% homologous to the amino acid sequence of any of SEQ ID 
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N0:2w (wherein n = 1 to 17) and retains the functional activity of the PROX proteins of the 
corresponding polypeptide having the sequence of SEQ ID NO:2/i (wherein n = 1 to 17). 

Determining Homology Between Two or More Sequences 
To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced 
in the sequence of a first amino acid or nucleic acid sequence for optimal alignment vMi a 
second amino or nucleic acid sequence). The amino acid residues or nucleotides at 
corresponding amino acid positions or nucleotide positions are then compared. AVhen a 
position in the first sequence is occupied by the same amino acid residue or nucleotide as the 
corresponding position in the second sequence, then the molecules are homologous at that 
position (/.e., as used herein amino acid or nucleic acid "homology" is equivalent to amino 
acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known 
in the art, such as GAP software provided in the GCG program package. See, Needleman and 
Wunsch, 1970. J, Mol Biol 48: 443-453. Using GCG GAP software with the following 
settings for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP 
extension penalty of 0.3, the coding region of the analogous nucleic acid sequences referred to 
above exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 
98%, or 99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID N0:2w-1 
(wherein n = 1 to 17), e.g., SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 
33, 35, and/or 37. 

The term "sequence identity" refers to the degree to which two polynucleotide or 

polypeptide sequences are identical on a residue-by-residue basis over a particular region of 

comparison. The term "percentage of sequence identity" is calculated by comparing two 

optimally aligned sequences over that region of comparison, determining the number of 

positions at which the identical nucleic acid base (e.g.. A, T, C, G, U, or I, in the case of 

nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 

number of matched positions by the total number of positions in the region of comparison {i.e., 

the window size), and multiplying the result by 100 to yield the percentage of sequence 

identity. The term "substantial identity" as used herein denotes a characteristic of a 

polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 

percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
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sequence identity, more usually at least 99 percent sequence identity as compared to a 
reference sequence over a comparison region. 

Chimeric and Fusion Proteins 

The invention also provides PROX chimeric or fusion proteins. As used herein, a 
PROX "chimeric protein" or "fusion protein" comprises a PROX polypeptide operatively- 
linked to a non-PROX polypeptide. An "PROX polypeptide" refers to a polypeptide having an 
amino acid sequence corresponding to a PROX protein shown in SEQ ID N0:2w (wherein n = 
1 to 17), [e.g., SEQ ID N0:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and/or 34], 
whereas a "non-PROX polypeptide" refers to a polypeptide having an amino acid sequence 
corresponding to a protein that is not substantially homologous to the PROX protein {e.g., a 
protein that is different from the PROX protein and that is derived from the same or a different 
organism). Within a PROX fusion protein the PROX polypeptide can correspond to all or a 
portion of a PROX protein. In one embodiment, a PROX fusion protein comprises at least one 
biologically-active portion of a PROX protein. In another embodiment, a PROX fusion 
3 protein comprises at least two biologically-active portions of a PROX protein. In yet another 

embodiment, a PROX fusion protein comprises at least three biologically-active portions of a 
PROX protein. Within the fusion protein, the term "operatively-lhiked" is intended to indicate 
that the PROX polypeptide and the non-PROX polypeptide are fiised in-frame vvdth one 
fi another. The non-PROX polypeptide can be fused to the amino-terminus or carboxyl-terminus 

%^ of the PROX polypeptide. 

5 In one embodiment, the fusion protein is a GST-PROX fusion protein in which the 

O PROX sequences are fused to the carboxyl-terminus of the GST (glutathione S-transferase) 

^ sequences. Such fusion proteins can facilitate the purification of recombinant PROX 

polypeptides. 

In another embodiment, the fusion protein is a PROX protein containing a 
heterologous signal sequence at its amino-terminus. In certain host cells (e.g., mammalian 
host cells), expression and/or secretion of PROX can be increased through use of a 
heterologous signal sequence. 

In yet another embodiment, the fusion protein is a PROX-immunoglobulin fiision 
protein in which the PROX sequences are fused to sequences derived from a member of the 
immunoglobulin protein family. The PROX-inununoglobulin fusion proteins of the invention 
can be incorporated into pharmaceutical compositions and administered to a subject to inhibit 
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an interaction between a PROX ligand and a PROX protein on the surface of a cell, to thereby 
suppress PROX-mediated signal transduction in vivo. The PROX-immunoglobulin fusion 
proteins can be used to affect the bioavailability of a PROX cognate ligand. Inhibition of the 
PROX ligand/PROX interaction may be useful therapeutically for both the treatment of 
proliferative and diflferentiative disorders, as well as modulating (e.g., promoting or inhibiting) 
cell survival. Moreover, the PROX-immunoglobulin fusion proteins of the invention can be 
used as immunogens to produce anti-PROX antibodies in a subject, to purify PROX ligands, 
and in screening assays to identify molecules that inhibit the interaction of PROX with a 
PROX ligand. 

A PROX chimeric or fiision protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In 
another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Alternatively, PGR amplification of gene fragments can be 
carried out using anchor primers that give rise to complementary overhangs between two 
consecutive gene fragments that can subsequenUy be annealed and reamplified to generate a 
chimeric gene sequence (see. e.g.. Ausubel, et al. (eds.) Current Protocoi^ in Molecular 
Biology, John Wiley & Sons, 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g., a GST polypeptide). A PROX-encoding 
nucleic acid can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the PROX protein, 

PROX Agonists and Antagonists 

The invention also pertains to variants of the PROX proteins that function as either 
PROX agonists (i.e.. mimetics) or as PROX antagonists. Variants of the PROX protein can be 
generated by mutagenesis (e.g., discrete point mutation or truncation of the PROX protein). 
An agonist of a PROX protein can retain substantially the same, or a subset of, the biological 
activities of the naturally-occurring form of a PROX protein. An antagonist of a PROX 
protein can inhibit one or more of the activities of the naturally occurring form of a PROX 
protein by, for example, competitively binding to a dovmstream or upstream member of a 
cellular signaling cascade which includes the PROX protein. Thus, specific biological effects 
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can be elicited by treatment with a variant of limited function. In one embodiment, treatment 
of a subject with a variant having a subset of the biological activities of the naturally occurring 
form of the protein has fewer side effects in a subject relative to treatment with the naturally 
occurring form of the PROX proteins. 

Variants of the PROX proteins that function as either PROX agonists (i.e., mimetics) 
or as PROX antagonists can be identified by screening combinatorial libraries of mutants (e.g., 
truncation mutants) of the PROX proteins for PROX protein agonist or antagonist activity. In 
one embodiment, a variegated library of PROX variants is generated by combinatorial 
mutagenesis at the nucleic acid level and is encoded by a variegated gene library. A 
variegated library of PROX variants can be produced by, for example, enzymatically-ligating 
a mixture of synthetic oligonucleotides into gene sequences such that a degenerate set of 
potential PROX sequences is expressible as individual polypeptides, or alternatively, as a set 
of larger fusion proteins (e.g., for phage display) containing the set of PROX sequences 
therein. There are a variety of methods which can be used to produce libraries of potential 

0 PROX variants from a degenerate oligonucleotide sequence. Chemical synthesis of a 
3 degenerate gene sequence can be performed in an automatic DNA synthesizer, and the 

1 synthetic gene then ligated into an appropriate expression vector. Use of a degenerate set of 
1*^ genes allows for the provision, in one mixture, of all of the sequences encoding the desired set 
S of potential PROX sequences. Methods for synthesizing degenerate oligonucleotides are well- 
L knovm within tiie art. See. e.g.. Narang, 1983. Tetrahedron 39: 3; Itakura, et ai, 1984. Annu. 

Rev. Biochem. 53: 323; Itakura. et aL, 1984. Science 198: 1056; Ike, et ai, 1983. Nucl. Acids 
Res. 11:477. 
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H- Polypeptide Libraries 

In addition, libraries of fragments of tiie PROX protein coding sequences can be used 
to generate a variegated population of PROX fragments for screening and subsequent selection 
of variants of a PROX protein. In one embodiment, a library of coding sequence fragments 
can be generated by treating a double-stranded PGR fragment of a PROX coding sequence 
with a nuclease under conditions wherein nicking occurs only about once per molecule, 
denaturing the double stranded DNA, renaturing the DNA to form double-stranded DNA that 
can include sense/antisense pairs from different nicked products, removing single stranded 
portions from reformed duplexes by tieatinent with S, nuclease, and ligating the resulting 
fragment library into an expression vector. By this method, expression libraries can be 



77 



in 



derived which encodes amino-temiinal and internal fragments of various sizes of the PROX 
proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 
products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of PROX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 
combinatorial genes under conditions in which detection of a desired activity facilitates 
isolation of the vector encoding the gene whose product was detected. Recursive ensemble 
mutagenesis (REM), a new technique that enhances tiie frequency of functional mutants in tiie 
libraries, can be used in combination with tiie screening assays to identify PROX variants. 
See, e.g.. Arkin and Yourvan, 1992. Proc. Natl. Acad. Sci. USA 89: 781 1-7815; Delgrave, et 
al, 1993. Protein Engineering 6:327-331. 



Anti-PROX Antibodies 

5 The invention encompasses antibodies and antibody fragments, such as Fab or (Fabk 

P that bind immunospecifically to any of the PROX polypeptides of said invention, 

f An isolated PROX protein, or a portion or fragment thereof, can be used as an 

K immunogen to generate antibodies that bind to PROX polypeptides using standard techniques 

1 for polyclonal and monoclonal antibody preparation. The fiill-lengtii PROX proteins can be 

used or, alternatively, the invention provides antigenic peptide Augments of PROX proteins 
for use as immunogens. The antigenic PROX peptides comprises at least 4 amino acid 
residues of the amino acid sequence shown in SEQ ID N0:2« (wherein n = 1 to 17) and 
encompasses an epitope of PROX such that an antibody raised against tiie peptide forms a 
specific immune complex witii PRO. Preferably, the antigenic peptide comprises at least 6, 8, 
10, 15, 20, or 30 amino acid residues. Longer antigenic peptides are sometimes preferable 
over shorter antigenic peptides, depending on use and according to metiiods well known to 
someone skilled in the art 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of PROX tiiat is located on tiie surface of tiie protein (e.g., a 
hydrophilic region). As a means for targeting antibody production, hydropatiiy plots showing 
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regions of hydrophilicity and hydrophobicity may be generated by any method well known in 
the art, including, for example, the Kyte-Doolittle or the Hopp-Woods methods, either with or 
without Fourier transformation (see, e.g., Hopp and Woods, 1981. Proc. Nat, Acad Set. USA 
78: 3824-3828; Kyte and Doolittle, 1982. J. MoL Biol. 157: 105-142, each incorporated herein 
by reference in their entirety). 

As disclosed herein, PROX protein sequences of SEQ ID N0:2n (wherein n = 1 to 1 7), 
or derivatives, fragments, analogs, or homologs thereof, may be utilized as inununogens in the 
generation of antibodies that immunospecifically-bind these protein components. The term 
"antibody" as used herein refers to immunoglobulin molecules and inwnunologically-active 
portions of immunoglobulin molecules, i.e., molecules that contain an antigen binding site that 
specifically-binds (immunoreacts with) an antigen, such as PRO. Such antibodies include, but 
are not limited to, polyclonal, monoclonal, chimeric, single chain. Fab and F(ab')2 fragments, and 
an Fab expression library. In a specific embodiment, antibodies to human PROX proteins are 
disclosed. Various procedures known within the art may be used for the production of 
b polyclonal or monoclonal antibodies to a PROX protein sequence of SEQ ID N0:2w (wherein 
„ = 1 to 17), or a derivative, fragment, analog, or homolog thereof. Some of these proteins are 
discussed, infra. 

in For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 

goat, mouse or other mammal) may be immunized by injection with the native protein, or a 
synthetic variant thereof, or a derivative of the foregoing. An appropriate immunogenic 
preparation can contain, for example, recombinantly-expressed PROX protein or a chemically- 
synthesized PROX polypeptide. The preparation can fiirther include an adjuvant. Various 
H adjuvants used to increase the immunological response include, but are not limited to, Freund's 
(complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface active substances 
(e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, dinitrophenol, etc.), 
human adjuvants such as Bacille Calmette-Guerin and Corynebacterium parvum, or similar 
immunostimulatory agents. If desired, the antibody molecules directed against PROX can be 
isolated from the mammal (e.g., firom the blood) and further purified by well known 
techniques, such as protein A chromatography to obtain the IgG fraction. 

The term "monoclonal antibody" or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one species of an antigen 
binding site capable of inmiunoreacting with a particular epitope of PRO. A monoclonal 
antibody composition thus typically displays a single binding affinity for a particular PROX 
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protein with which it immunoreacts. For preparation of monoclonal antibodies directed 
towards a particular PROX protein, or derivatives, fragments, analogs or homologs thereof, 
any technique that provides for the production of antibody molecules by continuous cell line 
culture may be utilized. Such techniques include, but are not limited to. the hybridoma 
technique (see. e.g.. Kohler & Milstein, 1975. Nature 256: 495-497); the trioma technique; the 
human B-cell hybridoma technique {see. e.g.. Kozbor, e/ al, 1983. Immunol. Today 4: 72) and 
the EBV hybridoma technique to produce human monoclonal antibodies (see, e.g.. Cole, et al. 
1985. In: MONOCLONAL ANTIBODIES AND CANCER THERAPY, Alan R. Liss, Inc., pp. 77-96). 
Human monoclonal antibodies may be utilized in the practice of the invention and may be 
produced by using human hybridomas (see. e.g.. Cote, et al, 1983. Proc. Natl Acad. Sci. USA 
80: 2026-2030) or by transforming human B-cells with Epstein Barr Virus in vitro (see, e.g.. 
Cole, et al, 1985. In: MONOCLONAL ANTIBODIES AND Cancer Therapy, Alan R. Liss, Inc., 
pp. 77-96). Each of the above citations is incorporated herein by reference in their entirety. 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to a PROX protein (see. e.g., U.S. Patent No. 4,946,778). In 
5 addition, methods can be adapted for the construction of Fab expression libraries (see. e.g., 

P Huse, et al, 1989. Science 246: 1275-1281) to allow rapid and effective identification of 

5 monoclonal Fab fragments with the desired specificity for a PROX protein or derivatives, 

fragments, analogs or homologs thereof. Non-human antibodies can be "humanized" by 
techniques well known in the art. See, e.g.. U.S. Patent No. 5.225,539. Antibody fragments 
that contain the idiotypes to a PROX protein may be produced by techniques known in the art 
including, but not limited to: (/) an F(ab )2 fragment produced by pepsin digestion of an 
antibody molecule; (ii) an Fab fragment generated by reducing the disulfide bridges of an Fjab-p 
fragment; (///) an Fab fragment generated by the treatment of the antibody molecule with 
papain and a reducing agent and (/v) Fv fragments. 

Additionally, recombinant anti-PROX antibodies, such as chimeric and humanized 
monoclonal antibodies, comprising both human and non-human portions, which can be made 
using standard recombinant DNA techniques, are within tiie scope of the invention. Such 
chimeric and humanized monoclonal antibodies can be produced by recombinant DNA 
techniques known in die art, for example using metiiods described in International Application 
No. PCTAJS86/02269; European Patent Application No. 184,187; European Patent 
Application No. 171,496; European Patent Application No. 173,494; PCX International 
Publication No. WO 86/01 533; U.S. Patent No. 4,816,567; U.S. Pat No. 5.225,539; European 
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Patent Application No. 125,023; Better, et al., 1988. Science 240: 1041-1043; Liu, et al., 1987. 
Proc. Natl. Acad Sci. USA 84: 3439-3443; Liu, et al., 1987. J. Immunol. 139: 3521-3526; Sun, 
et al., 1987. Proc. Natl. Acad Sci. USA 84: 214-218; Nishimura, et al., 1987. Cancer Res. 47: 
999-1005; Wood, et al., 1985. Nature 314 :446-449; Shaw, et al., 1988. J. Natl. Cancer Inst. 
80: 1553-1559); Morrison(1985) Science 229:1202-1207; Oi, et al. (1986) BioTechniques 
4:214; Jones, et al., 1986. Nature 321 : 552-525; Verhoeyan, al., 1988. 5c/e«ce 239: 1 534; 
and Beidler, et al., 1988. J. Immunol. 141 : 4053-4060. Each of the above citations are 
incorporated herein by reference in their entirety. 

In one embodiment, methods for the screening of antibodies that possess the desired 
specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and 
other immunologically-mediated techniques known within the art. In a specific embodiment, 
selection of antibodies that are specific to a particular domain of a PROX protein is facilitated 
by generation of hybridomas that bind to the fragment of a PROX protein possessing such a 
1=^ domain. Thus, antibodies that are specific for a desired domain within a PROX protein, or 

3 derivatives, fragments, analogs or homologs thereof, are also provided herein. 

^ Anti-PROX antibodies may be used in methods known within the art relating to the 

IT localization and/or quantitation of a PROX protein {e.g.. for use in measuring levels of the 

fl PROX protein within appropriate physiological samples, for use in diagnostic methods, for use 

in imaging the protein, and the like). In a given embodiment, antibodies for PROX proteins, 
or derivatives, fragments, analogs or homologs thereof, that contain the antibody derived 
O binding domain, are utilized as pharmacologically-active compounds (hereinafter 

p{ "Therapeutics"). 

^ An anti-PROX antibody (e.g., monoclonal antibody) can be used to isolate a PROX 

polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. 
An anti-PROX antibody can facilitate the purification of natural PROX polypeptide from cells 
and of recombinantly-produced PROX polypeptide expressed in host cells. Moreover, an 
anti-PROX antibody can be used to detect PROX protein (e.g., in a cellular lysate or cell 
supernatant) in order to evaluate the abundance and pattern of expression of the PROX 
protein. Anti-PROX antibodies can be used diagnostically to monitor protein levels in tissue 
as part of a clinical testing procedure, e.g., to, for example, determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling (i.e., physically linking) the 
antibody to a detectable substance. Examples of detectable substances include various 
enzymes, prostiietic groups, fluorescent materials, luminescent materials, bioluminescent 

81 



materials, and radioactive materials. Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, p-galactosidase, or acetylcholinesterase; examples of 
suitable prosthetic group complexes include streptavidinA)iotin and avidin/biotin; examples of 
suitable fluorescent materials include umbeUiferone, fluorescein, fluorescein isothiocyanate, 
rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example 
of a luminescent material includes luminol; examples of bioluminescent materials include 
luciferase, luciferin, and aequorin, and examples of suitable radioactive material include '^'l, 
"'l,''Sor^H. 

PROX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding a PROX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 
S segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 

1 segments can be ligated into the viral genome. Certain vectors are capable of autonomous 

W replication in a host cell into which they are introduced (e.g., bacterial vectors having a 

fl bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., 

non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
5 introduction into the host cell, and thereby are replicated along with the host genome. 

0 Moreover, certain vectors are capable of directing the expression of genes to which they are 

n operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 

expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present Specification, "plasmid" and "vector" can be used interchangeably, as the 
plasmid is tiie most commonly used form of vector. However, the invention is intended to 
include such other forms of expression vectors, such as viral vectors (e.g., replication defective 
retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 
the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory 
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sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an in 
vitro transcription/translation system or in a host cell when the vector is introduced into the 
host cell). 

As utilized herein, the phrase "regulatory sequence" is intended to includes promoters, 
enhancers and other expression control elements (e.g., polyadenylation signals). Such 
regulatory sequences are described, for example, in Goeddel, GENE EXPRESSION 
Technology: Methods in Enzymology 185, Academic Press, San Diego, CA (1990). 
Regulatory sequences include those that direct constitutive expression of a nucleotide 
sequence in many types of host cell and those that direct expression of the nucleotide sequence 
only in certain host cells (e.g., tissue-specific regulatory sequences). It will be appreciated by 
those skilled in the art that the design of the expression vector can depend on such factors as 
the choice of the host cell to be transformed, the level of expression of protein desired, etc. 
The expression vectors of the invention can be introduced into host cells to thereby produce 
proteins or peptides, including fusion proteins or peptides, encoded by nucleic acids as 
described herein (e.g., PROX proteins, mutant forms of PROX proteins, fusion proteins, etc.). 

The recombinant expression vectors .of the invention can be designed for expression of 
PROX proteins in prokaryotic or eukaryotic cells. For example, PROX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 1 85, Academic Press, San 
Diego, Calif. (1990). Altematively. the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 
vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non-fiision proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 
typically serve three purposes: (0 to increase expression of recombinant protein; (ii) to 
increase the solubility of the recombinant protein; and (Hi) to aid in the purification of the 
recombinant protein by acting as a ligand in afiRnity purification. Often, in fusion expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein firom the fusion moiety 
subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
sequences, include Factor X,. thrombin, and enterokinase. Typical fusion expression vectors 
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include pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 
(New England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, NJ) that fuse 
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 
target recombinant protein. 

Examples of suitable inducible non-fusion Escherichia coli expression vectors include 
pTrc (Amrann et a/., (1988) Gene 69:301-315) and pET 1 Id (Studier, et al, GENE EXPRESSION 
Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990) 
60-89). 

One strategy to maximize recombinant protein expression in Escherichia coli is to 
express the protein in a host bacteria v^th an impaired capacity to proteolytically-cleave the 
recombinant protein. See, e.g., Gottesman, Gene EXPRESSION Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif. (1990) 1 19-128. Another strategy is to 
alter the nucleic acid sequence of the nucleic acid to be inserted into an expression vector so 
that the individual codons for each amino acid are those preferentially utilized in Escherichia 
coli {see, e.g., Wada, et al, 1 992. Nucl Acids Res, 20: 2 1 1 1 -2 1 1 8). Such alteration of nucleic 
Q acid sequences of the invention can be carried out by standard DNA synthesis techniques. 

Ul In another embodiment, the PROX expression vector is a yeast expression vector. 

l1 Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 

(Baldari, et aL, 1 987. EMBO J. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
ry 933-943), pJRY88 (Schultz et a/., 1987. Gene 54: 1 13-123), pYES2 anvitrogen Corporation, 

5 San Diego, Calif), and picZ (InVitrogen Corp, San Diego, Calif). 

O Alternatively, PROX can be expressed in insect cells using baculovirus expression 

vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g., 
SF9 cells) include the pAc series (Smith, et al, 1983. Mol Cell Biol 3: 2156-2165) and the 
pVL series (Lucklow and Summers, 1989. Virology 170: 31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors 
include pCDM8 (Seed, 1 987. Nature 329: 840) and pMT2PC (Kaufinan, et a/., 1987. EMBO 
J. 6: 1 87-195). When used in mammalian cells, the expression vector's control fimctions are 
often provided by viral regulatory elements. For example, commonly used promoters are 
derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 
expression systems for both prokaryotic and eukaryotic cells see, e.g.. Chapters 16 and 17 of 
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Sambrook, et aL, MOLECULAR CLONING: A LABORATORY Manual. 2nd ed.. Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

In another embodiment, the recombinant mammalian expression vector is capable of 
directing expression of the nucleic acid preferentially in a particular cell type (e.g., 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albiunin promoter (liver-specific; see, Pinkert, et a/., 1987. Genes Dev. 
1: 268-277), lymphoid-specific promoters (^ee, Calame and Eaton, 1988. Adv. Immunol 43: 
235-275), in particular promoters of T cell receptors {see, Winoto and Baltimore, 1989. EMBO 
J. 8: 729-733) and immunoglobulins {see, Banerji, et al, 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g., the neurofilament 
promoter; see, Byrne and Ruddle, 1989. Proc, Natl Acad Scl USA 86: 5473-5477), 
pancreas-specific promoters {see, Edlund, et al, 1985. Science 230: 912-916), and mammary 
^ gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No, 4,873,3 16 and European 

b Application Publication No. 264, 1 66). Developmentally-regulated promoters are also 

? encompassed, e.g., the murine hox promoters (Kessel and Gruss, 1990. Science 249: 374-379) 

=C and the a-fetoprotein promoter (^ee, Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 

Ifl The invention fiirther provides a recombinant expression vector comprising a DN A 

molecule of the invention cloned into the expression vector in an antisense onentaUon. That 

s 

1=^ is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 

% for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 

Wi PROX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 

^ antisense orientation can be chosen that direct the continuous expression of the antisense RNA 

molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 
sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
of antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 
control of a high efficiency regulatory region, the activity of which can be determined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see, e.g., Weintraub, et al., "Antisense RNA as a molecular 
tool for genetic analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
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"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 
not only to the particular subject cell but also to the progeny or potential progeny of such a 
cell. Because certain modificaUons may occur in succeeding generations due to either 
mutation or environmental influences, such progeny may not, in fact, be identical to the parent 
cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, PROX protein can 
be expressed in bacterial cells such as Escherichia coli, insect cells, yeast or mammalian cells 
(such as Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are 
known to those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (eg., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAEniextran-mediated transfection, lipofection, or 
R electroporation. Suitable methods for transfonning or transfecting host cells can be found in 

g Sambrook, et al. (MOLECULAR CLONING: A Laboratory Manual. 2nd ed.. Cold Spring 

5 Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 

^7 and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
_ encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into the 

H= host cells along with the gene of interest. Various selectable markers include those that confer 

resistance to dnigs, such as G418, hygromycin, and methotrexate. Nucleic acid encoding a 
selectable marker can be introduced into a host cell on the same vector as that encoding PROX 
or can be introduced on a separate vector. Cells stably-transfected with the introduced nucleic 
acid can be identified by drug selection {e.g., cells that have incorporated the selectable marker 
gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 
be used to produce (i.e., express) PROX protein. Accordingly, the invention fiirther provides 
methods for producing PROX protein using tiie host cells of tiie invention. In one 
embodiment, tiie metiiod comprises culturing tiie host cell of invention {i.e.. into which a 
recombinant expression vector encoding PROX protein has been introduced) in a suitable 
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medium such that PROX protein is produced. In another embodiment, the method further 
comprises isolating PROX protein from the medium or the host cell. 

Transgenic Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 
an embryonic stem cell into which PROX protein-coding sequences have been introduced. 
These host cells can then be used to create non-human transgenic animals in which exogenous 
PROX sequences have been introduced into their genome or homologous recombinant animals 
in which endogenous PROX sequences have been altered. Such animals are useful for 
studying the function and/or activity of PROX protein and for identifying and/or evaluating 
modulators of PROX protein activity. As used herein, a "transgenic animal" is a non-human 
animal, preferably a mammal, more preferably a rodent such as a rat or mouse, in which one 
or more of the cells of the animal includes a transgene. Other examples of transgenic animals 
t include non-human primates, sheep, dogs, cows, goats, chickens, amphibians, etc. 

A transgene is exogenous DNA that is integrated into the genome of a cell from which 
a transgenic animal develops and that remains in the genome of the mature animal, thereby 
0 directing the expression of an encoded gene product in one or more cell types or tissues of the 

transgenic animal. As used herein, a "homologous recombinant animal" is a non-human 
animal, preferably a mammal, more preferably a mouse, in which an endogenous PROX gene 
has been altered by homologous recombination between the endogenous gene and an 
exogenous DNA molecule introduced into a cell of the animal, e.g., an embryonic cell of the 
animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing PROX-encoding 
nucleic acid into the male pronuclei of a fertilized oocyte {e.g., by micro-injection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 
human PROX cDNA sequences of SEQ ID N0:2«-l (wherein «= 1 to 17), can be introduced 
as a transgene into the genome of a non-human animal. Alternatively, a non-human 
homologue of the human PROX gene, such as a mouse PROX gene, can be isolated based on 
hybridization to the human PROX cDNA (described further supra) and used as a transgene. 
Intronic sequences and polyadenylation signals can also be included in the transgene to 
increase the efficiency of expression of the transgene. A tissue-specific regulatory sequence(s) 
can be operably-linked to the PROX transgene to direct expression of PROX protein to 
particular cells. Methods for generating transgenic animals via embryo manipulation and 
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micro-injection, particularly animals such as mice, have become conventional in the art and 
are described, for example, in U.S. Patent Nos. 4,736,866; 4,870,009; and 4,873,191 ; and 
Hogan, 1986. In: Manipulating the Mouse Embryo, Cold Spring Harbor Laboratory Press, 
Cold Spring Harbor, N.Y. Similar methods are used for production of other transgenic 
animals. A transgenic founder animal can be identified based upon the presence of the PROX 
transgene in its genome and/or expression of PROX mRNA in tissues or cells of the animals. 
A transgenic founder animal can then be used to breed additional animals carrying the 
tiansgene. Moreover, transgenic animals carrying a transgene-encoding PROX protein can 
further be bred to other transgenic animals carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of a PROX gene into which a deletion, addition or substitution has been 
introduced to thereby alter, e.g., functionally dismpt, the PROX gene. The PROX gene can be 
a human gene {e.g., the cDNA of SEQ ID N0:2n-1 (wherein n = I to 1 7)), but more 
preferably, is a non-human homologue of a human PROX gene. For example, a mouse 
2 homologue of human PROX gene of SEQ ID N0:2/i-l (wherein «= 1 to 17), can be used to 

S construct a homologous recombination vector suitable for altering an endogenous PROX gene 

f in the mouse genome. In one embodiment, the vector is designed such that, upon homologous 

recombination, the endogenous PROX gene is functionally disrupted {i.e., no longer encodes a 
fiinctional protein; also referred to as a "knock out" vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, 
the endogenous PROX gene is mutated or otherwise altered but still encodes functional protein 
(e.g., the upstream regulatory region can be altered to thereby alter the expression of the 
E endogenous PROX protein). In the homologous recombination vector, the altered portion of 

the PROX gene is flanked at its 5'- and 3'-termini by additional nucleic acid of the PROX gene 
to allow for homologous recombination to occur between the exogenous PROX gene carried 
by the vector and an endogenous PROX gene in an embryonic stem cell. The additional 
flanking PROX nucleic acid is of sufficient length for successful homologous recombination 
with the endogenous gene. Typically, several kilobases (Kb) of flanking DNA (both at the 5'- 
and 3'-termini) are included in the vector. See, e.g., Thomas, et al., 1987. Cell 51: 503 for a 
description of homologous recombination vectors. The vector is ten introduced into an 
embryonic stem cell line {e.g., by electroporation) and cells in which the introduced PROX 
gene has homologously-recombined with the endogenous PROX gene are selected. See, e.g., 
Li, a/., 1992. Ce// 69: 915. 
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The selected cells are then micro-injected into a blastocyst of an animal (e.g., a mouse) 
to form aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinon4AS and 
Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 1 1 3- 1 52. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 
and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
homologously-recombined DNA by germline transmission of the transgene. Methods for 
constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991. Curr. Opin, Biotechnol 2: 823-829; PCX International 
Publication Nos.: WO 90/1 1354; WO 91/01 140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-human animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI . For a description of the 
cre/loxP recombinase system, See, e.g., Lakso, et al, 1992. Proc. Natl Acad Scl USA 89: 
6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Saccharomyces cerevisiae. See, O'Gorman, 1?/., 1991. iSc/ence 251:1351-1355. Ifacre/loxP 
recombinase system is used to regulate expression of the transgene, animals containing 
transgenes encoding both the Cre recombinase and a selected protem are required. Such 
animals can be provided through the construction of "double" transgenic animals, e.g., by 
mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wihnut, et al, 1997. Nature 385: 810-813. In brief, a 
cell (e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the 
growth cycle and enter Go phase. The quiescent cell can then be fused, e.g., through the use of 
electrical pulses, to an enucleated oocyte from an animal of the same species from which the 
quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 
morula or blastocyte, and then transferred to pseudopregnant female foster animal. The 
offspring borne of this female foster animal will be a clone of the animal from which the cell 
(e.g., the somatic cell) is isolated. 

Pharmaceutical Compositions 

The PROX nucleic acid molecules, PROX proteins, and anti-PROX antibodies (also 

referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 
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and homologs thereof, can be incoiporated into pharmaceutical compositions suitable for 
administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
antibody and a pharmaceutically-acceptable carrier. As used herein, "pharmaceutically- 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 
compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and other non-aqueous (i.e., lipophilic) vehicles such as 
fixed oils may also be used. The use of such media and agents for phaimaceutically active 
substances is well known in the art Except insofar as any conventional media or agent is 
incompatible with the active compound, use thereof in the compositions is contemplated. 
Supplementary active compounds can also be incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with its 
intended route of administration. Examples of routes of administration include parenteral, 
e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal (i.e.. topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile 
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL (BASF, 
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 
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the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof 
The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by 
the maintenance of the required particle size in the case of dispersion and by the use of 
surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 
composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 

y, Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 

O a PROX protein or anti-PROX antibody) in the required amount in an appropriate solvent with 

O 

O one or a combination of ingredients enumerated above, as required, followed by filtered 

€ sterilization. Generally, dispersions are prepared by incorporating the active compound into a 

\p. sterile vehicle that contains a basic dispersion medium and the required other ingredients from 

^ those enumerated above. In the case of sterile powders for the preparation of sterile injectable 

U solutions, methods of preparation are vacuum drying and freeze-drying that yields a powder of 

2 the active ingredient plus any additional desired ingredient from a previously sterile-filtered 

U1 solution thereof. 

U Oral compositions generally include an inert diluent or an edible carrier. They can be 

enclosed in gelatin capsules or compressed into tablets. For the purpose of oral tfierapeutic 
administration, the active compound can be incorporated with excipients and used in tiie form 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein tiie compound in the fluid carrier is applied orally and 
swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the foUowdng ingredients, or compounds of a similar 
nature: a binder such as microciystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or com starch; a 
lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
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sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, e.g., 
a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and ftisidic acid 
derivatives, Transmucosal administration can be accomplished through the use of nasal sprays 
or suppositories. For transdermal administration, the active compounds are formulated into 
ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
O for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will protect 
the compound against rapid elimination from the body, such as a controlled release 
^ formulation, including implants and microencapsulated delivery systems. Biodegradable, 

U biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 

^ polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 

iff such formulations will be apparent to those skilled in the art. The materials can also be 

P obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 

suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as pharmaceutically acceptable carriers. These can be prepared 
according to methods known to those skilled in the art, for example, as described in U.S. 
Patent No. 4,522,811. 

It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be treated; 
each unit containing a predetermined quantity of active compound calculated to produce the 
desired therapeutic effect in association with the required pharmaceutical carrier. The 
specification for the dosage unit forms of the invention are dictated by and directly dependent 
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on the unique characteristics of the active compound and the particular therapeutic effect to be 
achieved, and the limitations inherent in the art of compounding such an active compound for 
the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration {see, e.g., U.S. Patent No. 5,328,470) or by 
stereotactic injection (see, e.g., Chen, ei al, 1994. Proc. Natl Acad ScL USA 91: 3054-3057). 
The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 
in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 
vehicle is imbedded. Alternatively, where the complete gene delivery vector can be produced 
intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical preparation can 
include one or more cells that produce the gene delivery system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
^ together with instructions for administration. 

o ■ 

o 

f3 Screening and Detection Methods 

The nucleic acid molecules, proteins, protein homologues, and antibodies described 
herein can be used in one or more of the following methods: (/) screening assays; (//) detection 
assays (e.g., chromosomal mapping, cell and tissue typing, forensic biology), (///) predictive 
medicine (e.g., diagnostic assays, prognostic assays, monitoring clinical trials, and 
pharmacogenomics); and (/v) methods of treatment (e.g., therapeutic and prophylactic). 

The isolated nucleic acid molecules of the present invention can be used to express 
PROX protein (e.g., via a recombinant expression vector in a host cell in gene therapy 
applications), to detect PROX mRNA (e.g., in a biological sample) or a genetic lesion in an 
PROX gene, and to modulate PROX activity, as described further, infra. In addition, the 
PROX proteins can be used to screen drugs or compounds that modulate the PROX protein 
activity or expression as well as to treat disorders characterized by insufficient or excessive 
production of PROX protein or production of PROX protein forms that have decreased or 
aberrant activity compared to PROX wild-type protein. In addition, the anti-PROX antibodies 
of the present invention can be used to detect and isolate PROX proteins and modulate PROX 
activity. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 
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Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, le,, candidate or test compounds or agents (e.g., peptides, 
peptidomimetics, small molecules or other drugs) that bind to PROX proteins or have a 
stimulatory or inhibitory effect on, e.g., PROX protein expression or PROX protein activity. 
The invention also includes compounds identified in the screening assays described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of a PROX 
protein or polypeptide or biologically-active portion thereof. The test compounds of the 
invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods using affmity 
M: chromatography selection. The biological library approach is limited to peptide libraries, 

2 while the other four approaches are applicable to peptide, non-peptide oligomer or small 

molecule libraries of compounds. See, e.g.. Lam, 1997. Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
1 molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 

^ lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 

Q mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 

Jii with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, 
for example in: DeWitt, et al, 1993. Proc, Natl Acad, Sci. USA. 90: 6909; Erb, et al, 1994. 
Proc. Natl Acad. Sci UXA, 91: 11422; Zuckermann, et al, 1994. J. Med Chem. 37: 2678; 
Cho, et al, 1993. Science 261: 1303; Carrell, et al, 1994. Angew. Chem. Int. Ed Engl 33: 
2059; Carell, et aL, 1994. Angew. Chem. Int. Ed Engl 33: 2061; and Gallop, et aL, 1994. J. 
Med Chem, 37: 1233. 

Libraries of compounds may be presented in solution (e.g., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991. TVa/i/re 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (Cull, et al, 1992. Proc, Natl Acad Set USA 89: 

1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
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249: 404-406; Cwirla, etal., 1990. Proc. Natl. Acad. Sci. U.S.A. 87: 6378-6382; Felici, 1991. 
J. Mol. Biol. 222: 301-310; Ladner, U.S. Patent No. 5^33,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bound fonn of PROX protein, or a biologically-active portion thereof, on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to a 
PROX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the PROX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 
label such that binding of the test compound to the PROX protein or biologically-active 
portion thereof can be determined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with '^'l, ''S, '"C, or ^H, either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 
peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 
deteimination of conversion of an appropriate substrate to product. In one embodiment, the 
assay comprises contacting a cell which expresses a membrane-bound form of PROX protein, 
or a biologically-active portion thereof, on the cell surface with a known compound which 
W% binds PROX to form an assay mixture, contacting the assay mixture with a test compound, and 

determining the ability of the test compound to interact with a PROX protein, wherein 
determining the ability of the test compound to interact with a PROX protein comprises 
determining the ability of the test compound to preferentially bind to PROX protein or a 
biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of PROX protein, or a biologically-active portion thereof, 
on the cell surface with a test compound and determining the ability of the test compound to 
modulate (e.g., stimulate or inhibit) the activity of the PROX protein or biologically-active 
portion thereof Determining the ability of the test compound to modulate the activity of 
PROX or a biologically-active portion thereof can be accomplished, for example, by 
determining the ability of the PROX protein to bind to or interact with a PROX target 
molecule. As used herein, a "target molecule" is a molecule with which a PROX protein binds 
or interacts in nature, for example, a molecule on the surface of a cell which expresses a 
PROX interacting protein, a molecule on the surface of a second cell, a molecule in the 
extracellular milieu, a molecule associated with the internal surface of a cell membrane or a 



□ 

Q 



1^ 



Pi 



95 




cytoplasmic molecule. An PROX target molecule can be a non-PROX molecule or a PROX 
protein or polypeptide of the invention. In one embodiment, a PROX target molecule is a 
component of a signal transduction pathway that facilitates transduction of an extracellular 
signal (e.g. a signal generated by binding of a compound to a membrane-bound PROX 
molecule) through the cell membrane and into the cell. The target, for example, can be a 
second intercellular protein that has catalytic activity or a protein that facilitates the 
association of downstream signaling molecules with PRO. 

Determining the ability of the PROX protein to bind to or interact with a PROX target 
molecule can be accomplished by one of the methods described above for determining direct 
binding. In one embodiment, determining the ability of the PROX protein to bind to or interact 
with a PROX target molecule can be accomplished by determining the activity of the target 
molecule. For example, the activity of the target molecule can be determined by detecting 
induction of a cellular second messenger of the target {i.e. intracellular Ca^"", diacylglycerol, 
U IP3, etc.), detecting catalytic/enzymatic activity of the target an appropriate substrate, detecting 

O the induction of a reporter gene (comprising a PROX-responsive regulatory element 

o 

□ operatively linked to a nucleic acid encoding a detectable marker, e.g., luciferase), or detectmg 

^ a cellular response, for example, cell survival, cellular differentiation, or cell proliferation. 

Ml In yet another embodiment, an assay of the invention is a cell-free assay comprising 

g contacting a PROX protein or biologically-active portion thereof with a test compound and 

^ determining the ability of the test compound to bind to the PROX protein or biologically- 

p active portion thereof. Binding of the test compound to the PROX protein can be determined 

^2 either directly or indirectly as described above. In one such embodiment, the assay comprises 

U contacting the PROX protein or biologically-active portion thereof with a known compound 

which binds PROX to form an assay mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with a PROX protein, 
wherein determining the ability of the test compound to interact with a PROX protein 
comprises determining the ability of the test compound to preferentially bind to PROX or 
biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting PROX 
protein or biologically-active portion thereof with a test compound and determining the ability 
of the test compound to modulate (e.g. stimulate or inhibit) the activity of the PROX protein or 
biologically-active portion thereof. Determining the ability of the test compound to modulate 
the activity of PROX can be accomplished, for example, by determining the ability of the 
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PROX protein to bind to a PROX target molecule by one of the methods described above for 
determining direct binding. In an alternative embodiment, determining the ability of the test 
compound to modulate the activity of PROX protein can be accomplished by determining the 
ability of the PROX protein further modulate a PROX target molecule. For example, the 
catalytic/enzymatic activity of the target molecule on an appropriate substrate can be 
determined as described, supra. 

In yet another embodiment, the celi-free assay comprises contacting the PROX protein 
or biologically-active portion thereof with a known compound which binds PROX protein to 
form an assay mixture, contacting the assay mixture with a test compound, and determining 
the ability of the test compound to interact with a PROX protein, wherein determining the 
ability of the test compound to interact with a PROX protein comprises determining the ability 
of the PROX protein to preferentially bind to or modulate the activity of a PROX target 
molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 
the membrane-bound form of PROX protein. In the case of cell-fi^e assays comprising the 
membrane-bound form of PROX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of PROX protein is maintained in solution. Examples of 
Ln such solubilizing agents include non-ionic detergents such as n-octylglucoside, 

!7 n-dodecylglucoside, n-dodecyhnaltoside, octanoyl-N-methylglucamide, 

M' decanoyl-N-methylglucamide, Triton® X-100, Triton® X-1 14, Thesit®, 

p Isotridecypoly(ethylene glycol ether)n, N-dodecyl-N,N-dimethyl-3-ammonio-l -propane 

sulfonate, 3-(3-cholamidopropyl) dimethylamminiol-1 -propane sulfonate (CHAPS), or 
3-(3-cholamidopropyl)dimethylanmiiniol-2-hydroxy-l -propane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may be 
desirable to immobilize either PROX protein or its target molecule to facilitate separation of 
complexed from uncomplexed forms of one or both of the proteins, as well as to acconunodate 
automation of the assay. Binding of a test compound to PROX protein, or interaction of 
PROX protein with a target molecule in the presence and absence of a candidate compound, 
can be accomplished in any vessel suitable for containing the reactants. Examples of such 
vessels include microtiter plates, test tubes, and micro-centrifuge tubes. In one embodiment, a 
fusion protein can be provided that adds a domain that allows one or both of the proteins to be 
bound to a matrix. For example, GST-PROX fusion proteins or GST-target fusion proteins 
can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or 
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glutathione derivatized microtiter plates, that are then combined with the test compound or the 
test compound and either the non-adsorbed target protein or PROX protein, and the mixture is 
incubated under conditions conducive to complex formation (e.g., at physiological conditions 
for sah and pH). Following incubation, the beads or microtiter plate wells are washed to 
remove any unbound components, the matrix immobilized in the case of beads, complex 
detennined either directly or indirectly, for example, as described, supra. Alternatively, the 
complexes can be dissociated from the matrix, and the level of PROX protein binding or 
activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
screening assays of the invention. For example, either the PROX protein or its target molecule 
can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated PROX 
protein or target molecules can be prepared from biotin-NHS (N-hydroxy-succinimide) using 
techniques well-known within the art {e.g., biotinylation kit. Pierce Chemicals, Rockford, 111.), 
and immobilized in the wells of streptavidin-coated 96 well plates (Pierce Chemical). 
Alternatively, antibodies reactive with PROX protein or target molecules, but which do not 
interfere with binding of the PROX protein to its target molecule, can be derivatized to the 
wells of the plate, and unbound target or PROX protein trapped in the wells by antibody 
conjugation. Methods for detecting such complexes, in addition to those described above for 
the GST-immobilized complexes, include immimodetection of complexes using antibodies 
reactive with the PROX protein or target molecule, as well as enzyme-linked assays that rely 
on detecting an enzymatic activity associated vsdth the PROX protein or target molecule. 

In another embodiment, modulators of PROX protein expression are identified in a 
method wherein a cell is contacted with a candidate compoimd and the expression of PROX 
mRNA or protein in the cell is determined. The level of expression of PROX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
PROX mRNA or protein in the absence of the candidate compound. The candidate compound 
can then be identified as a modulator of PROX mRNA or protein expression based upon this 
comparison. For example, when expression of PROX mRNA or protein is greater (/.e., 
statistically significantly greater) in the presence of the candidate compound than in its 
absence, the candidate compound is identified as a stimulator of PROX mRNA or protein 
expression. Alternatively, when expression of PROX mRNA or protein is less (statistically 
significantly less) in the presence of the candidate compound than in its absence, the candidate 
compound is identified as an inhibitor of PROX mRNA or protein expression. The level of 
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PROX mRNA or protein expression in the cells can be determined by methods described 
herein for detecting PROX mRNA or protein. 

In yet another aspect of the invention, the PROX proteins can be used as "bait proteins" 
in a two-hybrid assay or three hybrid assay {see, e.g., U.S. Patent No. 5,283,317; Zervos, et 
al, 1993. Cell 72: 223-232; Madura, et a/., 1993. J. Biol Chem. 268: 12046-12054; Bartel, et 
al, 1993. Biotechniques 14: 920-924; Iwabuchi, et a/., 1993. Oncogene 8: 1693-1696; and 
Brent WO 94/10300), to identify other proteins that bind to or interact with PROX ("PROX- 
binding proteins" or "PROX-bp") and modulate PROX activity. Such PROX-binding proteins 
are also likely to be involved in the propagation of signals by the PROX proteins as, for 
example, upstream or downstream elements of the PROX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for PROX is fused to a 
gene encoding the DNA binding domain of a known transcription factor {e.g., GAL-4). In the 
other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
imidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming a PROX-dependent complex, the DNA-binding and activation 
domains of the transcription factor are brought into close PROX imity. This PROX imity 
allows transcription of a reporter gene {e.g., LacZ) that is operably linked to a transcriptional 
regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and 
p used to obtain the cloned gene that encodes the protein which interacts with PRO. 

The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the corresponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limitation, these sequences can be used to: (/) map their respective 
genes on a chromosome; and, thus, locate gene regions associated with genetic disease; («) 
identify an individual from a minute biological sample (tissue typing); and (///) aid in forensic 
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identification of a biological sample. Some of these applications are described in the 
subsections, infra. 

Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is called 
chromosome mapping. Accordingly, portions or fragments of the PROX sequences shown in 
SEQ ID N0:2n-1 (wherein w = 1 to 17), or fragments or derivatives thereof, can be used to 
map the location of the PROX genes, respectively, on a chromosome. The mapping of the 
PROX sequences to chromosomes is an important first step in correlating these sequences with 
genes associated with disease. 

Briefly, PROX genes can be mapped to chromosomes by preparing PGR primers 
(preferably 15-25 bp in length) from the PROX sequences. Computer analysis of the PRO, 
sequences can be used to rapidly select primers that do not span more than one exon in the 
genomic DNA, thus complicating the amplification process. These primers can then be used 
for PCR screening of somatic cell hybrids containing individual human chromosomes. Only 
those hybrids containing the human gene corresponding to the PROX sequences vnW yield an 
amplified fragment. 

Somatic cell hybrids are prepared by ftising somatic cells from different mammals 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
usmg media in which mouse cells cannot grow, because they lack a particular enzyme, but in 
which human cells can, the one human chromosome that contains the gene encoding the 
needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each cell line in a panel contains either a single human chromosome or a small 
number of human chromosomes, and a fiiU set of mouse chromosomes, allowing easy 
moping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, et a/., 
1983. Science 220: 919-924. Somatic cell hybrids containing only firagments of human 
chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day using 
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a single thermal cycler. Using the PROX sequences to design oligonucleotide primers, sub- 
localization can be achieved with panels of fragments from specific chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
can be treated briefly with trypsin, and then stained with Giemsa. A pattern of light and dark 
bands develops on each chromosome, so that the chromosomes can be identified individually. 
The FISH technique can be used with a DNA sequence as short as 500 or 600 bases. 
However, clones larger than 1 ,000 bases have a higher likelihood of binding to a unique 
chromosomal location with sufficient signal intensity for simple detection. Preferably 1,000 
bases, and more preferably 2,000 bases, will suffice to get good results at a reasonable amount 
of time. For a review of this technique, see, Verma, et al. Human Chromosomes: A 
Manual of Basic Techniques (Pergamon Press, NY 1988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to non-coding 
regions of the genes actually are preferred for mapping purposes. Coding sequences are more 
likely to be conserved within gene families, thus increasing the chance of cross hybridizations 
during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found, e.g., m McKusick, Mendelian Inheritance in Man, available on-line 
through Johns Hopkins University Welch Medical Library). The relationship between genes 
and disease, mapped to the same chromosomal region, can then be identified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, et a/., 1987. 
Nature, 325: 783-787. 

Additionally, differences in the DNA sequences between individuals affected and 

unaffected with a disease associated with the PROX gene, can be determined. If a mutation is 

observed in some or all of the affected individuals but not in any unaffected individuals, then 

the mutation is likely to be the causative agent of the particular disease. Comparison of 

affected and unaffected individuals generally involves first looking for structural alterations in 

the chromosomes, such as deletions or translocations that are visible from chromosome 
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spreads or detectable using PGR based on that DNA sequence. Ultimately, complete 
sequencing of genes from several individuals can be performed to confirm the presence of a 
mutation and to distinguish mutations from polymorphisms. 

Tissue Typing 

The PROX sequences of the invention can also be used to identify mdividuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested with 
one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for RFLP 
("restriction fragment length polymorphisms," as described in U.S. Patent No. 5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portion's of an 
individual's genome. Thus, the PROX sequences described herein can be used to prepare two 
PCR primers from the 5 - and 3 -termini of the sequences. These primers can then be used to 
amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allelic differences. The sequences of the invention can be used to 

^ obtain such identification sequences from individuals and from tissue. The PROX sequences 

^ ... 

M: of the invention uniquely represent portions of the human genome. Allelic vanation occurs to 

^ ^ some degree in the coding regions of these sequences, and to a greater degree in the non- 

o 

Ui coding regions. It is estimated that allelic variation between individual humans occurs with a 

fi^quency of about once per each 500 bases. Much of the allelic variation is due to single 
nucleotide polymorphisms (SNPs), which include restriction firagment length polymorphisms 
(RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the non-coding regions, fewer sequences are 
necessary to differentiate individuals. The non-coding sequences can comfortably provide 
positive individual identification wdth a panel of perhaps 10 to 1,000 primers that each yield a 
non-coding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEQ ID NO:2a2-1 (wherein n = 1 to 17) are used, a more appropriate number of primers for 
positive individual identification would be 500-2,000. 
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Predictive Medicine 
The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining PROX protein and/or 
nucleic acid expression as well as PROX activity, in the context of a biological sample (e.g., 
blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
disease or disorder, or is at risk of developing a disorder, associated with aberrant PROX 
expression or activity. The invention also provides for prognostic (or predictive) assays for 
determining whether an individual is at risk of developing a disorder associated with PROX 
protein, nucleic acid expression or activity. For example, mutations in a PROX gene can be 
assayed in a biological sample. Such assays can be used for prognostic or predictive purpose 
to thereby prophylactically treat an individual prior to the onset of a disorder characterized by 
or associated with PROX protein, nucleic acid expression or activity. 

Another aspect of the invention provides methods for determining PROX protein, 
nucleic acid expression or PROX activity in an individual to thereby select appropriate 
therapeutic or prophylactic agents for that individual (referred to herein as 
K "pharmacogenomics"). Pharmacogenomics allows for the selection of agents (e.g. , drugs) for 

therapeutic or prophylactic treatment of an individual based on the genotype of the individual 
(e.g., the genotype of the individual examined to determine the ability of the individual to 
respond to a particular agent.) 
S Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 

P drugs, compounds) on the expression or activity of PROX in clinical trials. 

Use of Partial PROX Sequences in Forensic Biology 
DNA-based identification techniques can also be used in forensic biology. Forensic 
biology is a scientific field employing genetic typing of biological evidence found at a crime 
scene as a means for positively identifying, e.g.. a perpetrator of a crime. To make such an 
identification, PGR technology can be used to amplify DNA sequences taken fix)m very small 
biological samples such as tissues (e.g., hair or skin, or body fluids, e.g., blood, saliva, or 
semen found at a crime scene). The amplified sequence can then be compared to a standard, 
thereby allowing identification of the origin of the biological sample. 
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The sequences of the invention can be used to provide polynucleotide reagents, e.g., 
PCR primers, targeted to specific loci in the human genome, that can enhance the reliability of 
DNA-based forensic identifications by, for example, providing another "identification marker" 

another DNA sequence that is unique to a particular individual). As mentioned above, 
actual base sequence information can be used for identification as an accurate alternative to 
patterns formed by restriction enzyme generated fragments. Sequences targeted to non-coding 
regions of SEQ ID N0:2/i-l (where «= 1 to 17) are particularly appropriate for this use as 
greater numbers of polymorphisms occur in the non-coding regions, making it easier to 
differentiate individuals using this technique. Examples of polynucleotide reagents include 
the PROX sequences or portions thereof, e.g., fragments derived from the non-coding regions 
of one or more of SEQ ID NO:2n-l (where « = 1 to 17), having a length of at least 20 bases, 
preferably at least 30 bases. 

The PROX sequences described herein can further be used to provide polynucleotide 
M" reagents, e.g., labeled or label-able probes that can be used, for example, in an in situ 

hybridization technique, to identify a specific tissue (e.g., brain tissue, etc). This can be very 
usefiil in cases where a forensic pathologist is presented with a tissue of unknown origin. 
Panels of such PROX probes can be used to identify tissue by species and/or by organ type. 
2 In a similar fashion, these reagents, e.g., PROX primers or probes can be used to 

screen tissue culture for contamination (».e., screen for the presence of a mixture of different 
types of cells in a culture). 
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Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining PROX protein and/or 
nucleic acid expression as well as PROX activity, in the context of a biological sample (e.g., 
blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
disease or disorder, or is at risk of developing a disorder, associated with aberrant PROX 
expression or activity. The invention also provides for prognostic (or predictive) assays for 
determining whether an individual is at risk of developing a disorder associated with PROX 
protein, nucleic acid expression or acUvity. For example, mutations in a PROX gene can be 
assayed in a biological sample. Such assays can be used for prognostic or predictive purpose 
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to thereby prophylactically treat an individual prior to the onset of a disorder characterized by 
or associated with PROX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining PROX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Pharmacogenomics allows for the selection of agents {e.g., drugs) for therapeutic or 
prophylactic treatment of an individual based on the genotype of the individual (e.g., the 
genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 
drugs, compounds) on the expression or activity of PROX in clinical trials. 
These and other agents are described in fiirther detail in the following sections. 

M- Diagnostic Assays 

S An exemplary method for detecting the presence or absence of PROX in a biological 

5 sample involves obtaining a biological sample firom a test subject and contacting the biological 

1 sample with a compound or an agent capable of detecting PROX protein or nucleic acid {e.g., 
mRNA, genomic DNA) that encodes PROX protein such that the presence of PROX is 
detected in the biological sample. An agent for detecting PROX mRNA or genomic DNA is a 
labeled nucleic acid probe capable of hybridizing to PROX mRNA or genomic DNA. The 

O nucleic acid probe can be, for example, a full-length PROX nucleic acid, such as the nucleic 

2 acidof SEQIDN0:2m-1 (wheieinn= 1 to 17), or a portion thereof, such as an 

K oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides in length and sufficient to 

specifically hybridize under stringent conditions to PROX mRNA or genomic DNA. Other 
suitable probes for use in the diagnostic assays of the invention are described herein. 

An agent for detecting PROX protein is an antibody capable of binding to PROX 
protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or more 
preferably, monoclonal. An intact antibody, or a fragment thereof (e.g.. Fab or F(ab)2) can be 
used. As utilized herein, the term "labeled", with regard to the probe or antibody, is intended 
to encompass direct labeling of the probe or antibody by coupling {i.e., physically linking) a 
detectable substance to the probe or antibody, as well as indirect labeling of the probe or 
antibody by reactivity with another reagent that is direcUy labeled. Examples of indirect 
labeling include detection of a primary antibody using a fluorescently-labeled secondary 
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antibody and end-labeling of a DNA probe with biotin such that it can be detected with 
fluorescently-labeled streptavidin. As utilized herein, the term "biological sample" is intended 
to include tissues, cells and biological fluids isolated from a subject, as well as tissues, cells 
and fluids present within a subject. That is, the detection method of the invention can be used 
to detect PROX mRNA, protein, or genomic DNA in a biological sample in vitro as well as in 
vivo. For example, in vitro techniques for detection of PROX mRNA include Northern 
hybridizations and in situ hybridizations. In vitro techniques for detection of PROX protein 
include enzyme linked inununosorbent assays (ELISAs), Western blots, 
immunoprecipitations, and immunofluorescence. In vitro techniques for detection of PROX 
genomic DNA include Southern hybridizations. Furthermore, in vivo techniques for detection 
of PROX protein include introducing into a subject a labeled anti-PROX antibody. For 
example, the antibody can be labeled with a radioactive marker whose presence and location 
in a subject can be detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject. A preferred biological sample is a 
peripheral blood leukocyte sample isolated by conventional means from a subject. 
W In another embodiment, the methods fiirther involve obtaining a control biological 

sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting PROX protein, mRNA, or genomic DNA, such that the presence of 
PROX protein, mRNA or genomic DNA is detected in the biological sample, and comparing 
the presence of PROX protein, mRNA or genomic DNA in the control sample with the 
5 presence of PROX protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of PROX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent capable of 
detecting PROX protein or mRNA in a biological sample; means for determining the amount 
of PROX in the sample; and means for comparing the amount of PROX in the sample with a 
standard. The compound or agent can be packaged in a suitable container. The kit can fiirther 
comprise instructions for using the kit to detect PROX protein or nucleic acid. 

Prognostic Assays 

The diagnostic methods described herein can fiulhermore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant PROX 
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expression or activity. For example, the assays described herein, such as the preceding 
diagnostic assays or the following assays, can be utilized to identify a subject having or at risk 
of developing a disorder associated with PROX protein, nucleic acid expression or activity. 
Alternatively, the prognostic assays can be utilized to identify a subject having or at risk for 
developing a disease or disorder. Thus, the invention provides a method for identifying a 
disease or disorder associated with aberrant PROX expression or activity in which a test 
sample is obtained from a subject and PROX protein or nucleic acid (e.g., mRNA, genomic 
DNA) is detected, wherein the presence of PROX protein or nucleic acid is diagnostic for a 
subject having or at risk of developing a disease or disorder associated with aberrant PROX 
expression or activity. As used herein, a "test sample" refers to a biological sample obtained 
from a subject of interest. For example, a test sample can be a biological fluid {e g., serum), 
cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether 
1^ a subject can be administered an agent {e.g., an agonist, antagonist, peptidomimetic, protein, 

peptide, nucleic acid, small molecule, or otiier drug candidate) to treat a disease or disorder 
associated with aberrant PROX expression or activity. For example, such metiiods can be 
used to determine whetiier a subject can be effectively treated witii an agent for a disorder. 
K Thus, the invention provides methods for determining whether a subject can be effectively 

f treated with an agent for a disorder associated witii aberrant PROX expression or activity in 

which a test sample is obtained and PROX protein or nucleic acid is detected {e.g., wherein tiie 
% presence of PROX protein or nucleic acid is diagnostic for a subject that can be administered 

ifi the agent to treat a disorder associated with aberrant PROX expression or activity). 

o 

The methods of the invention can also be used to detect genetic lesions in a PROX 
gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 
characterized by aberrant cell proliferation and/or differentiation. In various embodiments, the 
methods include detecting, in a sample of cells from the subject, the presence or absence of a 
genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
encoding a PROX-protein, or the mis-expression of die PROX gene. For example, such 
genetic lesions can be detected by ascertaining tiie existence of at least one of: (i) a deletion of 
one or more nucleotides from a PROX gene; (//) an addition of one or more nucleotides to a 
PROX gene; (///) a substitution of one or more nucleotides of a PROX gene, (iv) a 
chromosomal rearrangement of a PROX gene; (v) an alteration in the level of a messenger 
RNA transcript of a PROX gene; (vO aberrant modification of a PROX gene, such as of the 
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methylation pattern of the genomic DNA; (v/7) the presence of a non-wild-type splicing pattern 
of a messenger RN A transcript of a PROX gene; 

(v//7) a non-wild-type level of a PROX protein, (tx) allelic loss of a PROX gene; and 
(x) inappropriate post-translational modification of a PROX protein. As described herein, 
there are a large number of assay techniques known in the art which can be used for detecting 
lesions in a PROX gene. A preferred biological sample is a peripheral blood leukocyte sample 
isolated by conventional means from a subject. However, any biological sample containing 
nucleated cells may be used, including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PGR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 
as anchor PGR or RAGE PGR, or, alternatively, in a ligation chain reaction (LGR) (see, e.g., 
Landegran, etaL, \9iS. Science 241: 1077-1080; and Nakazawa, e/o/., 1994, Proa Natl. 
Acad ScL USA 91: 360-364), the latter of which can be particularly useful for detecting point 
mutations in the PROX-gene (see, Abravaya, et al, 1995. Nucl Acids Res. 23: 675-682). This 
method can include the steps of collecting a sample of cells from a patient, isolating nucleic 
acid (eg., genomic, mRNA or both) from the cells of the sample, contacting the nucleic acid 
sample with one or more primers that specifically hybridize to a PROX gene under conditions 
yl such that hybridization and amplification of the PROX gene (if present) occurs, and detecting 

1^ the presence or absence of an amplification product, or detecting the size of the amplification 

M= product and comparing the length to a control sample. It is anticipated that PGR and/or LGR 

f5 may be desirable to use as a preliminary amplification step in conjunction with any of the 

in techniques used for detecting mutations described herein. 

XSSJ 

Alternative amplification methods include: self sustained sequence replication (see, 
Guatelli, et al, 1990. Proc. Natl Acad. ScL USA 87: 1874-1878), transcriptional amplification 
system (see, Kwoh, et al, 1989. Proc, Natl Acad Scl USA 86: 1 173-1 177); Qp Replicase 
(see, Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid amplification 
method, followed by the detection of the amplified molecules using techniques well known to 
those of skill in the art. These detection schemes are especially useftil for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in a PROX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested v«th one or more restriction 
endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 
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Differences in fragment length sizes between sample and control DNA indicates mutations in 
the sample DNA. Moreover, the use of sequence specific ribozymes (see, e.g., U.S. Patent 
No. 5,493,531) can be used to score for the presence of specific mutations by development or 
loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in PROX can be identified by hybridizing a 
sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 
hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et aL, 1996. Human 
Mutation 7: 244-255; Kozal, et aL, 1996. Nat, Med 2: 753-759. For example, genetic 
mutations in PROX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et aL, supra. Briefly, a first hybridization array of probes 
can be used to scan through long stretches of DNA in a sample and control to identify base 
changes between the sequences by making linear arrays of sequential overlapping probes. 
This step allows the identification of point mutations. This is followed by a second 
hybridization array that allows the characterization of specific mutations by using smaller, 
specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 
other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 
can be used to directly sequence the PROX gene and detect mutations by comparing the 
sequence of the sample PROX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 
Gilbert, 1977. Proc. Natl Acad Scl USA 74: 560 or Sanger, 1977. Proc, Natl Acad Scu USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures 
can be utilized when performing the diagnostic assays (^ee, e.g., Naeve, et al, 1995. 
BioTechniques 19: 448), including sequencing by mass spectrometry (see, e.g., PCT 
International Publication No. WO 94/1 61 0 1 ; Cohen, et a/., 1 996. Adv. Chromatography 36: 
127-162; and Griffin, et a/., 1993. Appl Biochem, Biotechnol 38: 147-159). 

Other methods for detecting mutations in the PROX gene include methods in which 
protection fi-om cleavage agents is used to detect mismatched bases in RNA/RNA or 
RNA/DNA heteroduplexes. See, e.g., Myers, etaL, 1985. 5c/ertce 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type PROX sequence with potentially 
mutant RNA or DNA obtained fi-om a tissue sample. The double-stranded duplexes are 
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treated with an agent that cleaves single-stranded regions of the duplex such as which will 
exist due to basepair mismatches between the control and sample strands. For instance, 
RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated with S| 
nuclease to enzymatically digesting the mismatched regions. In other embodiments, either 
DNA/DNA or RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide 
and with piperidine in order to digest mismatched regions. After digestion of the mismatched 
regions, the resulting material is then separated by size on denaturing polyacrylamide gels to 
determine the site of mutation. See. e.g.. Cotton, et al. 1988. Proc. Natl. Acad. Sci. USA 85: 
4397; Saleeba, et al, 1992. Methods Enzymol. 217: 286-295. In an embodiment, the control 
DNA or RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 
proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
U PROX cDNAs obtained firom samples of cells. For example, the mutY enzyme of E. col i 

§ cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 

g at G/T mismatches. See. e.g., Hsu, et al., 1994. Carcinogenesis 15: 1657-1662. According to 

J an exemplary embodiment, a probe based on a PROX sequence, e.g., a wild-type PROX 

in sequence, is hybridized to a cDNA or other DNA product fi-om a test cell(s). The duplex is 

^ treated with a DNA mismatch repair enzyme, and the cleav^e products, if any, can be 

a 

N= detected from electrophoresis protocols or the like. See, e.g.. U.S. Patent No. 5,459,039. 

m 

y In other embodiments, alterations in electrophoretic mobility will be used to identify 

mutations in PROX genes. For example, single strand conformation polymorphism (SSCP) 

^ may be used to detect differences in electrophoretic mobility between mutant and wild type 

nucleic acids. See, e.g., Orita, et al., 1989. Proc Natl. Acad Sci. USA: 86: 2766; Cotton, 
1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet. Anal. Tech. Appl. 9: 73-79. 
Single-stranded DNA fragments of sample and control PROX nucleic acids will be denatured 
and allowed to renature. The secondary structure of single-stranded nucleic acids varies 
according to sequence, the resulting alteration in electrophoretic mobility enables the detection 
of even a single base change. The DNA fragments may be labeled or detected with labeled 
probes. The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in 
which the secondary structure is more sensitive to a change in sequence. In one embodiment, 
the subject method utilizes heteroduplex analysis to separate double stranded heteroduplex 
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molecules on the basis of changes in electrophoretic mobility. See. e.g.. Keen, et al., 1991. 
Trends Genet. 7: 5. 

In yet another embodiment, the movement of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE). See. e.g.. Myers, et al. 1985. Nature 313: 495. When DGGE is 
used as the method of analysis, DNA AviU be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 
DNA by PGR. In a further embodiment, a temperature gradient is used in place of a 
denaturing gradient to identify differences in the mobility of control and sample DNA. See. 
e.g., Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 
to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
^ mutation is placed centrally and then hybridized to target DNA under conditions that permit 

0 hybridization only if a perfect match is found. See, e.g.. Saiki, et al, 1986. Nature 324: 163; 

1 Saiki, et al, 1 989. Proc. Natl Acad. Set USA 86: 6230. Such allele specific oligonucleotides 
m are hybridized to PGR amplified target DNA or a number of different mutations when the 

2 oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 
s DNA. 

fU Alternatively, allele specific amplification technology that depends on selective PGR 

B. amplification may be used in conjunction with the instant invention. Oligonucleotides used as 

primers for specific amplification may carry the mutation of interest in the center of the 
molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et al, 
1989. Nucl Acids Res. 17: 2437-2448) or at the extreme 3'-terminus of one primer where, 
under appropriate conditions, mismatch can prevent, or reduce polymerase extension (see, e.g.. 
Piossner, 1993. Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel 
restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini, et al. 1992. Mol Cell Probes 6: 1 . It is anticipated that in certain embodiments 
amplification may also be performed using Tag ligase for amplification. See. e.g., Barany, 
1991. Proc. Natl Acad. ScL USA 88: 189. In such cases, ligation will occur only if there is a 
perfect match at the 3'-terminus of the 5' sequence, making it possible to detect the presence of 
a known mutation at a specific site by looking for the presence or absence of amplification. 
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The methods described herein may be performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g., in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving a PROX gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
PROX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 

Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on PROX activity 
(e.g., PROX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders (e.g., cancer 
or immune disorders associated with aberrant PROX activity. In conjunction with such 
treatment, the pharmacogenomics (/.e., the study of the relationship between an individual's 
genotype and that individual's response to a foreign compound or drug) of the individual may 
be considered. Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 
pharmacologically active drug. Thus, the pharmacogenomics of the individual permits the 
selection of effective agents (e.g., drugs) for prophylactic or therapeutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 
determine appropriate dosages and therapeutic regimens. Accordingly, the activity of PROX 
O protein, expression of PROX nucleic acid, or mutation content of PROX genes in an 

^ individual can be determined to thereby select appropriate agent(s) for therapeutic or 

prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. See 
e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol Physiol 23: 983-985; Linder, 1997. Clin 
Chem., 43: 254-266. In general, two types of pharmacogenetic conditions can be 
differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drug metabolism). These pharmacogenetic conditions can 
occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 

dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 
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clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 
sulfonamides, analgesics, nitrofiirans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes {e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 
expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 
metabolizer (PM). The prevalence of PM is different among different populations. For 
example, the gene coding for CYP2D6 is highly polymorphic and several mutations have been 
identified in PM, which all lead to the absence of fiinctional CYP2D6. Poor metabolizers of 
CYP2D6 and CYP2C19 quite fi-equently experience exaggerated drug response and side 
effects when they receive standard doses. If a metabolite is the active therapeutic moiety, PM 
y show no therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 

O its CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 

metabolizers who do not respond to standard doses. Recently, the molecular basis of 
in ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 

5 Thus, the activity of PROX protein, expression of PROX nucleic acid, or mutation 

U 5 content of PROX genes in an individual can be determmed to thereby select appropriate 

0 agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 

1 pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
M= drug-metabolizing enzymes to the identification of an individual's drug responsiveness 

phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
treating a subject with a PROX modulator, such as a modulator identified by one of the 
exemplary screening assays described herein. 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drugs, compounds) on the expression or 

activity of PROX (e.g., the ability to modulate aberrant cell proliferation and/or 

differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 

example, the effectiveness of an agent determined by a screening assay as described herein to 

increase PROX gene expression, protein levels, or upregulate PROX activity, can be 
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monitored in clinical trails of subjects exhibiting decreased PROX gene expression, protein 
levels, or downregulated PROX activity. Alternatively, the effectiveness of an agent 
determined by a screening assay to decrease PROX gene expression, protein levels, or 
downregulate PROX activity, can be monitored in clinical trails of subjects exhibiting 
increased PROX gene expression, protein levels, or upregulated PROX activity. In such 
clinical trials, the expression or activity of PROX and, preferably, other genes that have been 
implicated in, for example, a cellular proliferation or immune disorder can be used as a "read 
out" or markers of the immune responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including PRO, that are modulated in 

cells by treatment with an agent {e.g., compound, drug or small molecule) that modulates 

PROX activity (e.g., identified in a screening assay as described herein) can be identified. 

Thus, to study the effect of agents on cellular proliferation disorders, for example, in a clinical 

trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of 

N PROX and other genes implicated in the disorder. The levels of gene expression (i.e,, a gene 
□ 

f« expression pattern) can be quantified by Northern blot analysis or RT-PCR, as described 

0 herein, or alternatively by measuring the amount of protein produced, by one of the methods 
J as described herein, or by measuring the levels of activity of PROX or other genes. In this 

^ manner, the gene expression pattern can serve as a marker, indicative of the physiological 

1 response of the cells to the agent. Accordingly, this response state may be determined before, 
and at various points during, treatment of the individual with the agent. 

O In one embodiment, the invention provides a method for monitoring the effectiveness 

of treatment of a subject with an agent {e.g., an agonist, antagonist, protein, peptide, 
peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 
screening assays described herein) comprising the steps of (/) obtaining a pre-administration 
sample from a subject prior to administration of the agent; (//) detecting the level of expression 
of a PROX protein, mRNA, or genomic DNA in the pre-administration sample; {in) obtaining 
one or more post-administration samples from the subject; (/v) detecting the level of 
expression or activity of the PROX protein, mRNA, or genomic DNA in the 
post-administration samples; (v) comparing the level of expression or activity of the PROX 
protein, mRNA, or genomic DNA in the pre-administration sample with the PROX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (vz) altering the 
administration of the agent to the subject accordingly. For example, increased administration 
of the agent may be desirable to increase the expression or activity of PROX to higher levels 
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than detected, Le., to increase the effectiveness of the agent. Alternatively, decreased 
administration of the agent may be desirable to decrease expression or activity of PROX to 
lower levels than detected, Le., to decrease the effectiveness of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated v^th aberrant 
PROX expression or activity. These methods of treatment will be discussed more fully, infra. 

Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (i.e., reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (/) an aforementioned peptide, or analogs, 
O derivatives, fragments or homologs thereof; (//) antibodies to an aforementioned peptide; (///) 

^ nucleic acids encoding an aforementioned peptide; (/v) administration of antisense nucleic acid 

=^ 

Ul and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion within the 

If! 

y." coding sequences of coding sequences to an aforementioned peptide) that are utilized to 

s "knockout" endoggenous function of an aforementioned peptide by homologous 

recombination (see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., 
inhibitors, agonists and antagonists, including additional peptide mimetic of the invention or 
antibodies specific to a peptide of the invention) that alter the interaction between an 
M aforementioned peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
firagments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 
RNA, by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro for 
RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 
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limited to, immunoassays (e.g., by Western blot analysis, inmiunoprecipitation followed by 
sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) 
and/or hybridization assays to detect expression of mRNAs {e.g,. Northern assays, dot blots, in 
situ hybridization, and the like). 

Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease or 
condition associated with an aberrant PROX expression or activity, by administering to the 
subject an agent that modulates PROX expression or at least one PROX activity. Subjects at 
risk for a disease that is caused or contributed to by aberrant PROX expression or activity can 
be identified by, for example, any or a combination of diagnostic or prognostic assays as 
described herein. Administration of a prophylactic agent can occur prior to the manifestation 
of symptoms characteristic of the PROX aberrancy, such that a disease or disorder is 
prevented or, alternatively, delayed in its progression. Depending upon the type of PROX 
aberrancy, for example, a PROX agonist or PROX antagonist agent can be used for treating 
the subject. The appropriate agent can be determined based on screening assays described 
herein. 

Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating PROX expression 

or activity for therapeutic purposes. The modulatory method of the invention involves 

contacting a cell with an agent that modulates one or more of the activities of PROX protein 

activity associated with the cell. An agent that modulates PROX protein activity can be an 

agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 

ligand of a PROX protein, a peptide, a PROX peptidomimetic, or other small molecule. In 

one embodiment, the agent stimulates one or more PROX protein activity. Examples of such 

stimulatory agents include active PROX protein and a nucleic acid molecule encoding PROX 

that has been introduced into the cell. In another embodiment, the agent inhibits one or more 

PROX protein activity. Examples of such inhibitory agents include antisense PROX nucleic 

acid molecules and anti-PROX antibodies. These modulatory methods can be performed in 

vitro (e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g., by administering 

the agent to a subject). As such, the invention provides methods of treating an individual 

afflicted v^th a disease or disorder characterized by aberrant expression or activity of a PROX 

protein or nucleic acid molecule. In one embodiment, the method involves administering an 

agent (e.g., an agent identified by a screening assay described herein), or combination of 
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agents that modulates (e.g., up-regulates or down-regulates) PROX expression or activity. In 
another embodiment, the method involves administering a PROX protein or nucleic acid 
molecule as therapy to compensate for reduced or aberrant PROX expression or activity. 

Stimulation of PROX activity is desirable in situations in which PROX is abnormally 
downregulated and/or in which increased PROX activity is likely to have a beneficial effect. 
One example of such a situation is where a subject has a disorder characterized by aberrant 
cell proliferation and/or differentiation (e.g.y cancer or inmiune associated disorders). Another 
example of such a situation is where the subject has a gestational disease (e.g., pre-clampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 

performed to determine the effect of a specific Therapeutic and whether its administration is 

indicated for treatment of the affected tissue. 

1^ In various specific embodiments, in vitro assays may be performed with representative 

o 

12 cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 

M the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 

Ln suitable animal model systems including, but not limited to rats, mice, chicken, cows, 

^ * monkeys, rabbits, and the like, prior to testing in himian subjects. Similarly, for in vivo 

3 testing, any of the animal model system known in the art may be used prior to administration 
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to human subjects. 



m Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The PROX nucleic acids and proteins of the invention may be useful in a variety of 
potential prophylactic and therapeutic applications. By way of a non-limiting example, a 
cDNA encoding the PROX protein of the invention may be useful in gene therapy, and the 
protein may be useful when administered to a subject in need thereof. 

Both the novel nucleic acids encoding the PROX proteins, and the PROX proteins of 
the invention, or fragments thereof, may also be usefiil in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. These materials are 
further useful in the generation of antibodies which inmiunospecifically-bind to the novel 
substances of the invention for use in therapeutic or diagnostic methods. 

The invention will be further illustrated in the follov^g non-limiting examples. 
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Example 1 : Mapping the Chromosomal Location of PROl and PROS Nucleic Acid 
Sequences 

Radiation hybrid mapping, using human chromosome markers, was performed for 
PROl and PR03 nucleic acid sequences. The procedure used to obtain these results was 
analogous to that described in Steen, et al., 1999. A High-Density Integrated Genetic Linkage 
and Radiation Hybrid Map of the Laboratory Rat, Genome Res. (Pubhshed OnHne on May 21, 
1999) 9: API -APS. A panel of 93 cell clones containing randomized radiation-induced himian 
chromosomal fragments was screened in 96 well plates using PGR primers designed to 
identify the sought clones in a unique fashion. Table 19 shows the two markers between 
which each of two clones of the present invention {i.e„ Clone 20468752,0.18 (PROX 1) and 
Clone 1 1692010.0.51 (PROX 3)) are found, and their distances from the clones. 



Table 19 



a 

Lx 

m 



Clone 


Chromosome 


Distance from 
Marker, cR 


Distance from 
Marker, cR 


20468752.0.18 


11 


WI-6150,2.8cR 


WI-5256, 3.8cR 


11692010.0.51 


20 


D20S172,3.9cR 


NIB 1603, 7.5 cR 



Example 2: Molecular Cloning of a Clone 20468752.0.18-U, PR02 Nucleic Acid 

The cDNAs coding for both the full-length 720 residue protein predicted for Clone 
20468752.0.18-U (a PRO 2 nucleic acid) and the mature polypeptide with the 21 residue 
signal peptide removed were targeted for cloning. 

A. Mature Protein: 

The following oligonucleotide primers were used to clone the cDNA coding for the 
mature form: 



20468752 Eco Forward: 



20468752 Hind Forward: 



20468752 New Reverse: 



GAA TTC TTG CCA AGA GAG TAG ACA GTC ATT AAT G 
(SEQ IDNO:35) 

AAG CTTTTGCCAAGAGAGTACACAGTCATTAATG 
(SEQIDNO:36) 

GTC GAG TTT CAT ATT TCT TTC CCA GTC 

(SEQIDNO:37) 
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For downstream cloning piuposes, the forward primers include either an in frame 
EcoRI or Hindlll restriction site, whereas the reverse primer contains an in frame Xhol 
restriction site. 

A PGR amplification reaction was performed using a total of S ng of human placenta 
cDNA as template. The reaction mixtures contained the following reagents: 1 ^iM of each of 
the 20468752 Eco Forward or 20468752 Hind Forward primers in combination with the 
20468752 New Reverse primer; 5 nmoles of dNTP mixture (Cloritech Laboratories; Palo Alto, 
CA) and 1 \xl of 50x Advantage-HF 2 polymerase (Clontech Laboratories; Palo Alto, CA) in a 
50 |il total reaction volume. The following PGR amplification reaction conditions were used: 

(a) 96*'G 3 minutes 

(b) 96®C 30 seconds denaturation 

(c) 60**C 30 seconds, primer annealing 

(d) 72*'G 4 minute extension 

P Repeat steps (b) - (d) a total of 35-times 

e) 72**G 5 minutes final extension 



! 55 
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An amplified product having the expected size of approximately 2 kbp was detected by 



Ul agarose gel electrophoresis. The fragment was then purified from the agarose gel and ligated 

^ to the pGR2.1 vector (Invitrogen; Garlsbad, GA) following the manufacturer's 

recommendation. The cloned insert was sequenced, using vector-specific Ml 3 Forward and 
Ml 3 Reverse primers in combination with the following gene-specific primers: 

E « 

^5 

M 



20468752 Seql: 


TGT 


GGC 


CAG 


GTT 


CTG 


CGA 


(SEQIDNO:38) 


20468752 Seq2: 


CTT 


GAC 


AAG 


GCT 


GGA 


TCT 


(SEQIDNO:39) 


20468752 Seq3: 


CCT 


ACC 


AAG 


AAG 


CCA 


GCC 


(SEQID NO:40) 


20468752 Seq4: 


TCG 


CAG 


AAC 


CTG 


GCC 


ACA 


(SEQ IDN0:41) 


20468752 Seq5: 


AGA 


TCC 


AGC 


CTT 


GTC 


AAG 


(SEQ ID NO:42) 


20468752 Seq6: 


GGC 


TGG 


CTT 


CTT 


GGT 


AGG 


(SEQ IDNO:43) 


20468752 S7: 


CAG 


GCA 


GCC 


ATC 


TAC 


AGG AGG 


(SEQ ID NO:44) 


20468752 S8: 


CCT 


CCT 


GTA 


GAT 


GGC 


TGC CTG 


(SEQIDNO:45) 


20468752 S9: 


CAG 


GAG 


TCC 


CAC 


ATC 


ACT 


(SEQIDNO:46) 


20468752 SIO: 


ACT 


GAT 


GTG 


GGA 


CTC 


CTG 


(SEQIDNO:47) 



The insert was verified as an open reading firame (ORF) coding for the predicted 
20468752.0. 18-U protein (PROX 2) between residues 22 and 720. The translated amino acid 
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sequence is 100% identical to that predicted for the mature form of clone 20468752.0 J 8-U. 
The construct was designated pCR2.1-20468752-S414A. 

B. FuU-Length Clone 20468752.0J8-U 

In order to clone the full-length cDNA, PCR primers were designed to amplify the 
5' portion of the cDNA from the ATG start site to a unique BamHI site. The following 
primers were used: 

20468752 Nat Forw: gctagccaccat(K5agctgggttgctggacgcagttgg 
(SEQ IDNO:48) 

20468752 Nat Rev: aggacgtggagtgaggatcctatgctctggatagg 
(SEQIDNO:49) 

The forward primer contains an Nhel restriction site and a consensus Kozak sequence 
(CCACC). The reverse primer spans the region that contains a BamHI restriction site in 
position 759 of the cDNA sequence. 



A PCR amplification reaction was performed using a total of 5 ng of human placenta 



^ cDNA as template. The reaction mixtures contained the following reagents: 1 |iM of each of 

m the 20468752 Nat Forw primer in combination with the 20468752 Nat Rev primer; 5 fimoles 



^ of dNTP mixture (Clontech Laboratories; Palo Alto, CA); and 1 ^il of 50x Advantage-HF 2 

^ polymerase (Clontech Laboratories; Palo Alto, CA) in a 50 ^il total reaction volume. The 

i t 

m reaction conditions were the same as set forth above, except that the extension time in step (d) 

was 2 minutes. 



An amplified product having the expected size was detected by agarose gel 
electrophoresis. The PCR product was then isolated from the agarose gel and cloned into the 
pCR2.1 vector. The sequence of the construct was verified as the 5' segment of Clone 
20468752 from the ATG start site spanning to the BamHI-759 site. The resulting construct 
was designated called pCR2.1-20468752-Nat-S530-17C. 

The expression construct containing the mature 20468752.0. 18-U segment (designated 
pCEP4/Sec-20468752; see, Example 4, infra) was digested with Nhel and BamHI and the 
linearized vector was gel purified. pCR2.1-20468752-Nat-S530-17C was also digested with 
Nhel and BamHI, and the resulting fragment (which contained the ATG start site up to the 
BamHI-759 site) was isolated. This fragment was subsequently ligated to the linearized 
expression vector. The sequence of the cloned polynucleotide was found to encode a 
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polypeptide whose sequence is identical to that predicted for the protein encoded by Clone 
20468752.0. 18-U, from residue 1 to residue 678. 

Example 3: Preparation of Mammalian Expression Vector pCEP4/Sec 

Two oligonucleotide primers were designed to amplify a fragment from the 
pcDNA3.1-V5His (Invitrogen, Carlsbad, CA) expression vector that includes V5 and His6. 
These primers include: 

pSec-V5-His Forward: ctcgtcctcgagggtaagcctatccctaac 

(SEQ IDNO:50) 

pSec-V5-His Reverse: ctcgtcgggcccctgatcagcgggtttaaac 

(SEQIDNO:51) 

Following PCR amplification, the product was digested with Xhol and Apal and 
ligated into the XhoI/Apal-digested pSecTag2 B vector harboring an i kappa leader sequence 
(Invitrogen; Carlsbad, CA). The correct structure of the resulting vector (designated 
pSecVSHis), including an in-frame i-kappa leader and V5-His6, was verified by DNA 
sequence analysis. The vector pSecVSHis was then digested with Pmel and Nhel to provide a 
«C fragment retaining the above elements in the correct frame. The Pmel/Nhel-digested firagment 

:5 was ligated into the BamHI/KJenow- and Nhel-treated vector pCEP4 (Invitrogen; Carlsbad, 

M= C A). The resulting vector was designated pCEP4/Sec, and included an in-frame i kappa 

^ leader, a site for insertion of a clone of interest, and V5 and His6 sites under control of the 

flj PCMV and/or the PT7 promoter. pCEP4/Sec is an expression vector that allows heterologous 
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protein expression and secretion by fiising any protein to the i Kappa chain signal peptide. 
Detection and purification of the expressed protein was aided by the presence of the V5 
epitope tag and 6x His tag at the carboxyl-terminus (Invitrogen; Carlsbad, CA). 

Example 4: Expression of 20468752.0.18-U in Human Embryonic Kidney 293 Cells 

The EcoRI-XhoI fragment containing the mature 20468752.0. 18-U sequence was 
isolated from pCR2.1-20468752-S414A (Example 2, supra) and subcloned into the vector 
pET28a (Novagen; Madison, WI). The resulting vector (designated pET28a-20468752) was 
partially-digested with BamHI, and then completely-digested with Xhol. The resulting 2.0 kb 
fragment was isolated and ligated into BamHI-XhoI digested pCEP4/Sec (see. Example AB3, 
supra) to generate an expression vector designated pCEP4/Sec-20468752. The pCEP4/Sec- 
20468752 vector was subsequently transfected into Human Embryonic Kidney 293 cells using 
the LipofectaminePlus® reagent following the manufacturer's instructions (Gibco/BRL; 
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Rockville, MD). The cell pellet and supernatant were harvested approximately 72 hours after 
transfection and examined for h20468752 expression by Western blotting (under reducing 
conditions) with an anti-V5 antibody. FIG. 3 shows that the mature 20468752.0. 18-U is 
expressed as a protein with an apparent molecular weight (Mr) of approximately 
98000Daltons which is secreted by the 293 cells. 

Example 5: Molecular Cloning of 1 1692010.0.51 

The predicted open reading frame (ORF) of Clone 1 1692010.0.51 encodes a 649 
amino acid Type la transmembrane protein. The SIGNAL? computer program predicted a 
signal sequence, with a peptidase cleavage site most likely located between residues 28 and 
29. The PSORT computer program predicted the transmembrane region to be located between 
residues 532 and 548. Therefore, a cDNA encoding the mature form of the extracellular 
segment (i.e., between residues 29 and 531) was selected for subsequent cloning. The 
following oligonucleotide primers were designed to PCR amplify this cDNA: 

11692010 Forward: ggatcc aaa tcc tgt cca tct gtg tgt cgc tg 
(SEQ IDNO:52) 

11692010 Reverse: ctcgag agc caa agg taa att ggg gtt ttt gta ag 



in (SEQIDNO:53) 

For downstream cloning purposes, the forward primer included an 
^ in-frame BamHI restriction site, whereas the reverse primer contained an 

p in-frame Xhol restriction site. In the sequences for 1 1692010 Forward and 1 1692010 Reverse, 

above, the restriction site sequences are underlined. 

M= A PCR amplification reaction was performed using a total of 5 ng of himian fetal brain 

cDNA as template. The reaction mixtures contained the following reagents: 1 jxM each, of the 
1 1692010 Forward and 1 1692010 Reverse primers; 5 ^imoles of dNTP mixture (Clontech 
Laboratories; Palo Alto, CA) and 1 \il of 50x Advantage-HF 2 polymerase (Clontech 
Laboratories; Palo Alto, CA) in a 50 \il total reaction volume. The reaction conditions as 
previously described in Example 2, Section B) were utilized. 

An amplified product, having the expected size of approximately 1500 bp, was 
detected by agarose gel electrophoresis. The fragment was purified from the gel, and ligated 
into the pCR2.1 vector (Invitrogen; Carlsbad, CA) foUov^dng the manufacturer's 
recommendation. The cloned insert was then sequenced (using vector-specific Ml 3 Forward 
and M13 Reverse primers) in combination with the following gene-specific primers: 
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1 1692010 Seql: 


CGA 


GAC 


AGC 


AAC 


TAT 


CTC 


(SEQ ID NO:54) 


1 1692010 Seq2: 


CGA 


CTG 


GAT 


ATG 


TCC 


AAT 


(SEQ ID NO:55) 


1 1M7nift ^pn'^' 

1 1 i VI OCIJ^ . 




AxT 


Ail. 1 










1 1692010 Seq4: 


GAG 


ATA 


GTT 


GCT 


GTC 


TCG 


(SEQ !DNO:57) 


1 1692010 Seq5: 


ATT 


GGA 


CAT 


ATC 


CAG 


TCG 


(SEQ IDNO:58) 


1 1692010 Seq6: 


AGA 


CTT 


CAC 


AGT 


AAT 


TGT 


(SEQIDNO:59) 



The insert was verified as an open reading frame (ORF) encoding the predicted 
1 1692010.0.51 protein between residues 29 and 351. The construct was designated 
1 1 6920 1 0.0.5 1 -pCR2. 1 -S2 1 4-3C. The translated protein sequence encoded by this construct 
was found to be 100% identical to the corresponding portion of Clone 1 1692010.0.51. 

Example 6: Expression of 11692010.0.51 in Human Embryonic Kidney 293 Cells 

The BamHI/XhoI fragment containing the cloned fragment of the 1 1692010.0.51 
sequence was isolated fi-om the 1 1692010-in pCR2.1 vector-S214-3C (see. Example 5, supra) 
and subcloned into BamHI/XhoI-digested pCEP4/Sec (see, Example 3, supra) to generate an 
expression vector designated CEP4/Sec-1 1692010. The pCEP4/Sec-l 1692010 construct was 
then transfected into Human Embryonic Kidney 293 cells using the LipofectaminePlus® 
reagent following the manufacturer's instructions (Gibco/BRL; Rockville, MD). The cell 
pellet and supernatant were harvested approximately 72 hours after transfection and examined 
for 1 1692010 expression by Western blotting (under reducing conditions) with an anti-V5 
antibody. FIG. 4 shows that 1 1 692010 is expressed as a protein with a Mr of approximately 
80000 Daltons which is secreted by the 293 cells. 

Example 7: Molecular Cloning of Clone 27835981.0.1, FR04 Nucleic Acid 

Oligonucleotide primers were designed to PGR amplify a DNA segment, representing 
an ORF, encoding the mature form of the 27835981.0.1 protein {i.e., from residues 25 to 160). 
The forward primer included an in-frame BamHI restriction site, whereas the reverse primer 
contained an in-frame Xhol restriction site. These primers had the following sequences: 

27835981 Forward: ggatcc gag gct gaa ggc aat gca agc tgc aca g 
(SEQ1DNO:60) 

27835981 Reverse: tcgag cag tgg aat gta ggt gct gtg aat gca g 
(SEQIDNO:6l) 

PGR amplification reactions were performed using 5 ng of human pancreas cDNA 

template; 1 jiM of each of the 27835981 Forward primer (SEQ ID NO:85) and 27835981 
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Reverse primer (SEQ ID NO: 87); 5 nmoles of dNTP mixture (Clontech Laboratories; Palo 
Alto, CA); and 1 |il of 50x Advantage-HF 2 polymerase (Clontech Laboratories; Palo Alto, 
CA) in a 50 (il total reaction volume. The following PCR amplification reaction conditions 
were used: 

(a) 96''C 3 minutes 

(b) 96°C 30 seconds denaturation 

(c) 70*^C 30 seconds, primer annealing. This temperature was gradually 

decreased by l^C/cycle 

(d) 72**C 1 minute extension. 
Repeat steps (b) - (d) a total of 10-times 

(e) 96^C 30 seconds denaturation 

(f) 60^C 30 seconds annealing 

(g) 72*^C 1 minute extension 

1^ Repeat steps (e) - (g) a total of 25-times 

O 

g (h) 72°C 5 minutes, final extension 

^ An amplified product, having a size of approximately 400 bp, was detected by agarose 

ITl gel electrophoresis. The product was then isolated by use of the QIAEX II® Gel Extraction 

m 

to. System (QUIAGEN, Inc; Valencia, CA) in a final volume of 20 \il 



L: The isolated product was subsequently ligated into the pCR2.1 vector and sequenced, 

ry The sequence verified that the insert was as an ORF encoding a sequence which was 100% 

o 

in identical to the mature 2783598 1 .0. 1 protein. The construct was designated pCR2. 1 - 

O 27835981-S216. 

Lx 

Example 8: Expression of 27835981.0.1 in Human Embryonic Kidney 293 Cells 

The BamHI/XhoI Augment containing the 27835981 .0.1 sequence was isolated fi-om 
the pCR2.1-27835981-S216 construct {see, Example 7, supra) and subcloned into 
BamHI/XhoI-digested pCEP4/Sec {see. Example 3, supra) to generate a new construct 
designated pCEP4/Sec-2783598L ThepCEP4/Sec-27835981 construct was then transfected 
into Human Embryonic Kidney 293 cells using the LipofectaminePlus® reagent following the 
manufacturer's instructions (Gibco/BRL; Rockville, MD). The cell pellet and supernatant 
were harvested approximately 72 hours after transfection and examined for 27835981 .0.1 
expression by Western blotting (under reducing conditions) with an anti-V5 antibody. FIG. 5 
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shows that 2783598 1 .0. 1 is expressed as a protein with an approximate Mr of 30000 Daltons 
and is secreted by the 293 cells. 



m 



1^ 



Example 9: Molecular Cloning of Clone 21399247.0.1, a PROS nucleic acid 

The predicted open reading frame (ORF) of Clone 21399247.0.1 encodes a 580 amino 
acid residue protein. The SIGNAL? computer program predicted a secretory signal sequence, 
with a cleavage site most likely located between residues 16 and 17. Oligonucleotide primers 
were designed to PCR amplify a DNA segment, representing the ORF, encoding the mature 
21399247.0.1 protein (/.e., from residues 17 to 580). The forward primer included an in-frame 
BamHI restriction site, whereas the reverse primer contained an in-frame Xhol restriction site. 
The primers had the following sequences: 

21399247 Forward: ggatcc gcg gtc ctg tgg aag cat gtg cgg ctg 
(SEQ IDNO:62) 

21399247 Reverse: ctcgag cgt gtt gca cac cag cac atc tgc 



(SEQIDNO:63) 

PCR amplification reactions were performed using 5 ng of human thyroid cDNA 



Ifi template; 1 ^iM each of the 21399247 Forward (SEQ ID NO:89) and the 21399247 Reverse 

primer (SEQ ID NO:91); 5 ^imoles of dNTP mixture (Clontech Laboratories; Palo Alto, CA); 
and 1 ^1 of 50x Advantage-HF 2 polymerase (Clontech Laboratories; Palo Alto, CA) in a 
Q 50 \il total reaction volume. The amplification reaction conditions were the same as those 

used in Example 7, with the exception of the extensions in steps (d) and (g) were performed 
for 3 minutes. 

A 1.7 kbp amplification product was detected by agarose gel electrophoresis. The 
product was isolated using the QIAEX II Gel Extraction System® (QUIAGEN, Inc; Valencia, 
CA) in a final total volume of 20 ^il. 

The isolated product was ligated into pCR2.1 vector and sequenced using vector 
specific and the following gene specific primers: 



21399247 Seql 
21399247 Seq2 
21399247 Seq3 
21399247 Seq4 



GAC gtg GCC CTC atc GCC AAC (SEQIDNO:64) 

CTA GGC GAG GAG TAG ATT CTG (SEQIDNO:65) 

CTG GAC CGG GCT GAG CAA (SEQIDNO:66) 

GTT GGC GAT GAG GGC CAC GTC (SEQIDNO:67) 
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21399247 Seq5: cag aat gta crc crc Gcc tag (SEQIDN0:68) 

21399247 Seq6: ttg ctc agc ccg gtc cag (SEQ ID N0:69) 

The sequence analysis verified that the insert was an ORF encoding a polypeptide that 

is 100% identical to the corresponding mature 21399247.0.1 protein. The construct was 

designated pCR2. 1 -2 1 399247-S203# 1 5. 

Example 10: Expression of 21399247.0.1 in Human Embryonic Kidney 293 Celb 

The BamHI/Xhol fragment containing the mature 21399247.0.1 sequence was isolated 
from the pCR2.1-21399247-S203#15 construct {see, Example 9, supra) and subcloned into 
BamHI/XhoI-digested pCEP4/Sec {see. Example 3, infra) to generate a new construct 
designated pCEP4/Sec-2 1399247. The pCEP4/Sec-2 1399247 construct was then transfected 
into Human Embryonic Kidney 293 cells using the LipofectaminePIus reagent® following the 
manufacturer's instructions (Gibco/BRL; Rockville, MD). The cell pellet and supernatant 
O were harvested approximately 72 hours after transfection and examined for expression of 

y 21399247.0,1 by Western blotting (under reducing conditions) with an anti-V5 antibody. FIG. 

i_j 

^ 6 shows that 2 1 399247.0. 1 is expressed as a protein with a Mr of approximately 62000 

\f% 

r=: Daltons and is secreted by the 293 cells. 

^ 3 

St 

5 ^ 8 ^ 

2 Example 11: Molecular Cloning of Clone 17941787.0.1, a PR014 Nucleic Acid 

% The predicted open reading frame (ORF) of Clone 17941787.0.1 was shown to encode 

p a protein of 840 amino acid residues. The SIGN ALP computer program predicted a secretory 

signal sequence, with a cleavage site most-likely located between amino acid residues 27 and 
28. The PSORT computer program predicted a transmembrane domain, located between 
amino acid residues 477 and 493. Oligonucleotide primers were then designed to PGR 
amplify a DNA segment encoding the mature 17941787.0.1 protein (i.e., from amino acid 
residues 28 to 476). The forward primer included an in-frame Kpnl restriction site, whereas 
the reverse primer contained an in-frame Xhol restriction site. The primers had the following 
sequences: 

17941787 Forward: ggt acc tgt gga gag act cca gag caa ata cga 
(SEQ IDNO:70) 

17941787 Reverse: ctc gag agt gat gac tct tgt agg cac gat tac 
(SEQIDNO:71) 
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PGR amplification reactions were performed using 5 ng of human mammary gland 
cDNA template; 1 \iM each of the 17941787 Forward (SEQ ID NO:105) and the 17941787 
Reverse primer (SEQ ID NO:107); 5 ^moles of a dNTP mixture (Clontech Laboratories; Palo 
Alto, CA); and 1 \il of 50x Advantage-HF 2 polymerase (Clontech Laboratories; Palo Alto, 
CA) in a 50 nl total reaction volume. The PCR amplification reaction conditions were 
identical to those utilized in Example 9. 

A PCR amplification product having a size of approximately 1 .3 kbp was detected by 
agarose gel electrophoresis. The product was isolated by use of the QIAEX II Gel Extraction 
System® (QUIAGEN, Inc; Valencia, CA) in a final volume of 20 nl. 

The isolated PCR amplification product was then ligated into the pCR2.1 vector and 
sequenced concomitant use of both vector-specific and gene specific primers. The sequences 
of the gene-specific primers were as follows: 



17941787 Seql : 


GCT 


TGT 


GAT 


CAG 


TTT 


CGT 


(SEQ IDNO:72) 


17941787 Seq2: 


TGC 


ACC 


TGG 


TTA 


ATA 


GAC 


(SEQIDNO:73) 


17941787 Seq3: 


ACT 


GAG 


CAG 


CAG 


CGT 


TGT 


(SEQ IDNO:74) 


17941787 Seq4: 


ACG 


AAA 


CTG 


ATC 


ACA 


AGC 


(SEQ ID NO:75) 


17941787 Seq5: 


TAT 


TAA 


CCA 


GGT 


GCA 


ATT 


(SEQIDNO:76) 


17941787 Seq6: 


ACA 


ACG 


CTG 


CTG 


CTC 


AGT 


(SEQIDNO:77) 



The sequence obtained by DNA sequence analysis verified the insert as being an ORF 
that was 100% identical to the mature 17941787.0.1. The construct was designated pCR2.1- 
17941787-S323-6C 

Example 12: Expression of 17941787.0.1 in Human Embryonic Kidney 293 Cells 

The KpnI/XhoI firagment containing the 17941787.0.1 sequence was isolated from the 
pCR2. 1-1 7941 787-S323-6C construct (see. Example 1 1, supra) and then subcloned into 
KpnI/XhoI-digested pCEP4/Sec (see, Example 3, supra) to generate the new construct 
pCEP4/Sec-I7941787. The pCEP4/Sec- 1794 1787 construct was subsequently transfected into 
Human Embryonic Kidney 293 cells using the LipofectaminePlus reagent® following the 
manufacturer's instructions (Gibco/BRL; Rockville, MD). The cell pellet and supernatant 
were harvested approximately 72 hours after transfection and examined for 17941787.0.1 
expression by Western blotting (under reducing conditions) v^dth an anti-V5 antibody. FIG. 7 
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shows that 17941787.0.1 is expressed intracellularly as a protein having a Mr of 
approximately 55 kDa by the 293 cells. 

Example 13: Molecular Cloning of Clone 16467945.0.85, a PR016 Nucleic Acid, and 
Clone 16467945.0.88, a PR017 Nucleic Acid 

A. Cloning of Mature Soluble 16467945.0.85 

The predicted open reading frame (ORF) encodes a protein comprising 123 amino acid 
residues. The SIGNAL? computer program predicted a secretory signal sequence, with a 
cleavage site most-likely located between amino acid residues 19 and 20. Accordingly, 
oligonucleotide primers were designed to PCR amplify a DNA segment encoding the mature 
16467945.0.85 (/.c, from amino acid residues 20 to 123). The forward primer included an 
in-frame BamHI restriction site and the reverse primer contains an in frame Xhol restriction 
site. The sequences of the primers are the following: 

16467945.8588 Forward: ggatcc gag tag gag ggg agg tgg ccc agg 

(SEQ ID NO:78) 

16467945.85 Reverse: ctcgag gag ggt aga gcc acg gcg ccc ggc tgg aac 

(SEQIDNO:79) 

PCR amplification reactions were performed using 5 ng of human fetal lung cDNA 
template; 1 nM each of the 16467945.8588 Forward primer and the 16467945,85 Reverse 
primer; 5 ^moles of a dNTP mixture (Clontech Laboratories; Palo Alto, CA); and 1 \il of 50x 
Advantage-HF 2 polymerase (Clontech Laboratories; Palo Alto, CA) in 50 ^l total reaction 
volume. The PCR amplification reaction were identical to those utilized in Example 9, 

An amplification product having a size of approximately 300 bp was detected by 
agarose gel electrophoresis. The product was isolated by use of the QI AEX II Gel Extraction 
System® (QUIAGEN, Inc; Valencia, CA) in a final volume of 20 jiL 

The isolated PCR amplification product was then ligated into the pCR2.1 vector and 
sequenced using vector-specific primers. The nucleotide sequence which was obtained, as 
well as the amino acid sequence of the translated polypeptide are shown in Table 20. 

Table 20 

(1) Nucleic Acid Sequence of 16467945.0.85-S259.A: 

gagtacgacgggaggtggcccaggcaaatagtgtcatcgattggcctatgtcgttatggtggc^ 
gctggggctgggctcgccagtcttggggacagtgtcagcctgtgtgccaaccacgatc 
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CGGGCCAAACAAGTGCAAGTGTCATCCTGGTTATGCTGGAAAAACCTGTAATCAAGCCGTAGGTTT^^ 
ATGGTTCCAGCCGGGCGCCGTGGCTCTACCCTG (SEQ ID NO: 80) 

(2) Amino Acid Sequence of 16467945.0.85-S259.A: 

EYTCRWPRQIVSSIGLCRYGGRIDCCWGWARQSWGQCQPVCQPRCKHGECIGPNKOCCHPGYAGKTCNQAVG 
MVPAGRRGSTL (SEQ ID NO: 81) 

The nucleic acid sequencing verified the insert as an ORF encoding the mature 
16467945.85. The construct was designated pCR2.1-16467945.85 -S259A. 

B, Cloning Mature 16467945,0.88 

The identical PGR conditions which used to amplify 16467945.0.88 were used in the 
amplification of 16467945.0.88. The resulting construct was designated 16467945.0.88- 
S261 .D. The nucleotide sequence (SEQ ID N0:81) and the amino acid sequence (SEQ ID 
NO:82) are presented below in Table 21. 

S Table 21 

O 

p (1) Nucleic Acid Sequence of 16467945.0.88-S261.D 

4» 1. GAGTTCGACXSGGAGGTCGCCCAGGCAAATAGTGTCATCGATTGGCCTATGTCGTTATGGT^^ 

m 81 GGGCTGGGCTCXSCCAGTCTTGGGGACAGTGTCAGCCTGTGTGCCAACCAC^^ 

in 161 ACAAGTGCAAGTGTCATCCTGGTTATGCTGGAAAAACCTGTATTCAAGTTTTAAAT<^ 

241 TGTAAGCACAGGTGCATGAACACTTACXKSCAGCTACAAGTGCrrACTGTCTCAACGGAT^^ 
f'^ 321 CTGCTCAAGTGCCCTGACCTGCrCCATGGCAAACrGTCAGTATGGCTGT^ 

2 401 GCCCATCCCCTGGCCTGCAGCTGGCrrCCTGATGGGAGGACCTGTGTAGATC 

y, 481 TGCCCTAGATTTAGGCAATGTGTCAACACTTTTGGGAGCTACATCTGCa^GTGTC^^ 

561 TGGAGGCAAATATCAATGTCATGACATAGACGAATGCTCACrrGGTCAGTATC^^ 

721 atcattg aaccttcaggtccaattcatgtaccaaagggaaatggtaccatttti^ 
801 gattcctgatgttggaagtacitggtggccrccgaagacaccatatattcctcctatc^ 
881 agccaacaacaagacctacaccaaagccaac:accaattcctactccaccaccaccaccaccc<^ 
961 acacctctaccacctacaaccccagaaaggccaaccaccggactgacaactatagc^^ 
1041 agggattacagttgacaacagggtact^gacagaccctcagaaaccct^gaggagatgtgttc^^ 
1121 atgacitgtttgaaatatttgaaatagaaagaggagtcagtgcagacgatgaagcaaag^ 
1201 cacagttgtaattttgaccatggacittgtggatggatcagggagam 
1281 cccagcaggtggacaatatctgacagtgtcggcagccaaagccccagggggaaaagctgca^ 
1361 gccgccttatgcattcaggggacctgtgcctgtcattcaggcacaaggtgacgg 
14 4 1 tttgtgagaaaao^cggtgcccacggagcagccctgtggggaagaaatggtgg 
152 1 cttgcx3aggggctgacatcaagagcgtcgtcttcaaaggtgaaaaaaggcgtggtcacactggggaga 
1601 atgtgagcttgaaaaaaggccactgctctgaagaacgc (seq id no: 81) 



5^ 641 
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(2) Amino Acid Sequence of 16467945.0.88-S261.D 

1 EYDGRWPRQIVSSIGLCRYGGRIDCCWGWARQSWGQCQPVOQPRCKHGECIGPNKCKCHPGYAGKTCIQVUIECGL 
81 CKHROWTYGSYKCYCLNGYMIJflProSCSSALTCSMANCQYGCDVVKG^ 
161 CPRFTIQCVNTFGSYICKCHKGFDIJ4YIGGKYQCHDIDECSI/K2YQCSSPARCYNVRG PKV 
241 MXEPSGPIHVPKGNGTILKGDTGNNNWIPDVGSTWWPPKTPYIPPIITNRPTSKPTTRPTPKPTPIP^^ 
321 TPLPPTTPERPTTGLTTIAPAASTPPGGITVDNRVQTDPQKPRGDVFIPRQPSNDLFEIFEIERGVSADDEAKDDPGVLV 
401 HSa*FDHGUX;WIREKDNDUWEPIRDPAGGQYLTVSAAKAPGGKAARLVIJ>IX5^ 

481 FTOKHGAHGAALWGRNGGHGWRQTQITLRGADIKSV\^GBKRRGHTCEIGIJ5DVSLKKGHCSEE (SEQ ID NO: 82) 
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While the nucleic acid and amino acid sequences of 1 6467945. 0.85-S259. A and the 
nucleic acid and amino acid sequences of 16467945.0.88-S261.D overlap with one another, 
both sets of sequences confirm that they represent a splice variant with respect to the nucleic 
acid and amino acid sequences presented above for Clone 16467945.0.85 and Clone 
16467945.0.88 (SEQ ID NO:33 and SEQ ID NO:34, respectively). Specifically, the results of 
the molecular cloning in the present Example {i.e., construct 1 6467945 .0.85-S259. A and 
construct 16467945.0.88-S261.D) include a deletion when compared to the sequences of 
Clone 16467945.0.85 and Clone 16467945.0.88. This relationship is pictorially-shown below. 
It should be noted that only the region of sequence which includes the deletion is shown, 
below. 

KYDGROTRQIVSSICLCRYGGMDCCWOTAIUJSWGQCQPFYVLRQiaARIRCQLKAVCQPR 
HTDCRWPRQIVSSICLCRYCGRIDCCWOTARQSWCQCQP VCQPR 

Example 14: Expression of 16467945.0.88 in Human Embryonic Kidney 293 

Cells 

The KpnI/XhoI fragment containing the 16467945.0.88 sequence (see, Example 13, 
supra) was isolated from 16467945.0.88-in pCR2.1 vector (i.e., S323-6c) and subcloned into 
BamHI/XhoI-digested pCEP4/Sec (see, Example 3, supra) to generate the new construct 
pCEP4/Sec-16467945.0.88. The pCEP4/Sec-16467945.0.88 construct was then transfected 
into Human Embryonic Kidney 293 cells using the LipofectaminePlus reagent® following the 
manufacturer's instructions (Gibco/BRL; Rockville, MD). The cell pellet and supernatant 
were harvested approximately 72 hours after transfection and examined for 16467945.0.88 
expression by Western blotting (under reducing conditions) with an anti-V5 antibody. Fig. 
AG2 shows that 16467945.0.88 is expressed as two protems with molecular weights of 
approximately 95000 Daltons and 23000 Daltons, as secreted by the 293 cells. The 23000 
Dalton protein is believed to be a degradation product of the 95000 Dalton protein. 

Example 15: Quantitative Analysis of the Tissue Distribution of Expression of PROX 
Nucleic Acids 

The quantitative expression of various clones of the invention was assessed in 41 
normal and 55 tumor samples (identified in the Tables that follow) by real-time quantitative 
PCR analysis (TAQMAN®) performed on a Perkin-Elmer Biosystems ABI PRISM® 7700 
Sequence Detection System. 
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In the following Tables, these abbreviations are used: 

ca. = carcinoma 

* = established from metastasis 

met = metastasis 

s cell var = small cell variant 

non-s = non-sm = non-small 

squam = squamous 

pi. efif = pi effusion = pleural effusion 

glio = glioma 

astro = astrocytoma 

neuro = neuroblastoma 

In this analysis, 96 RNA samples were initially normalized to P-actin and GAPDH. 
RNA (--50 ng total or ~1 ng poly(A)+) was converted to cDNA using the TAQMAN^ Reverse 
Transcription Reagents Kit (PE Biosystems; Foster City, CA; Catalog No. N808-0234) and 
random hexamers, according to the manufacturer's protocols. Reactions were performed in 
P 20 ul total reaction volumes and incubated for 30 minutes at 48°C. cDNA (5 ^1) was then 

m transferred to a separate plate for the TAQMAN® reaction using p-actin and GAPDH 

2 TAQMAN^ Assay Reagents (PE Biosystems; Catalog No. 43 1 088 1 E and No. 43 1 0884E, 

a respectively) and TAQMAN® Universal PGR Master Mix (PE Biosystems; Catalog No. 

1, 5 4304447), according to the manufacturer's protocol. Reactions were perfonned in a 25 ^il 

P reaction volume using the following parameters: 2 minutes at 50^C; 10 minutes at 95*^C; and 

Si 1 5 seconds at 95®C/1 minute at 60*^C (for a total of 40 cycles). Results were recorded as CT 

LJ 

H values (cycle at which a given sample crosses a threshold level of fluorescence) using a 

logarithmic scale. The difference in RNA concentration between a given sample and the 

scnr 

sample with the lowest CT value was represented as 2 to the power of delta CT (i.e., 2 ). 
The percent relative expression was then obtained by taking the reciprocal of this RNA 
difference and multiplying by 100. The average CT values obtained for p-actin and GAPDH 
were used to normalize the RNA samples. The RNA sample which generated the highest CT 
value required no further diluting, while all other samples were diluted relative to this sample 
according to their specific p-actin /GAPDH average CT values. 

Normalized RNA (5 \xl) was converted to cDNA and analyzed via TAQMAN^ using 
One Step RT-PCR Master Mix Reagents (PE Biosystems; Catalog No. 4309169) and gene- 
specific primers, according to the manufacturer's protocols. Probes and primers were 

131 



designed for each assay according to Perkin Elmer Biosystem's Primer Express Software 
package (Version I for Apple Computer's Macintosh Power PC) using the sequence of Clone 
10326230.0.38 as input. Default settings were used for reaction conditions and various 
parameters were set before selecting the primers to be utilized. These parameters included: 
primer concentration = 250 nM; primer melting temperature (Tm) range = SS^-eO^'C; primer 
optimal Tm = 59^C; maximum primer difference = 2''C (when the probe does not have 5'- 
terminal G, the probe T^ must be lO'^C greater than the primer Tm,); and amplicon size = 75 bp 
to 100 bp. The probes and primers which were selected {see, infra) were synthesized by 
Synthegen (Houston, TX). Probes were double-purified by HPLC to remove uncoupled dye, 
and then evaluated by mass spectroscopy to verify coupling of reporter and quencher dyes to 
the 5'- and 3'-termini of the probe, respectively. The final probe concentrations were: forward 
and reverse primers = 900 nM each; and 
probe = 200 nM. 

The following PCR amplification reaction conditions were utilized. Normalized RNA 
from each tissue and cell line type was then spotted in the individual wells of a 96-well PCR 
plate (Perkin Elmer Biosystems). The PCR amplification reaction mixtures included the 
following reagents: 2 probes (an PROX-specific and another gene-specific probe multiplexed 
with the PROX-specific); IX TaqMan™ PCR Master Mix for the PE Biosystems 7700; 5 mM 
MgCh; dNTP mixture (dA, G, C, U at 1:1:1:2 ratios); 0.25 U/ml AmpliTaq Gold™ (PE 
Biosystems); 0.4 U/^l RNase inhibitor; and 0.25 U/jil reverse transcriptase. Reverse 
transcription was then performed at 48° C for 30 minutes followed by PCR amplification 
cycles using the following parameters: 95**C 10 minutes; and 95*'C for 15 seconds/eO"* C for 1 
minute for a total of 40 cycles. 

In the following sections, numerous Tables provide the sequences used for the primers 
and the probe of the invention, as well as the relative expression results which were obtained 
for the various cell cultures employed. 

A. Clone 20468752 

Table 22 and Table 23 provide primer sequence information and the relative 
expression results, respectively, for Clone 20468752. The relative expression results for Clone 
20468752shown in Table 23 indicate relatively high expression in certain central nervous 
system tumors and melanomas, and suppression in most colon cancer, breast cancer, ovarian 
cancer, prostate cancer, lung cancer, and liver cancer samples, compared to the respective 
normal cell samples fi-om the same tissues. 

132 




Table 22: Gene: 20468752 Probe Designation: Ag79 



Primer/Probe 


Sequence 


Start 
Position 


Forward 


5*-CAGTCAATGGGTACCAGAAAATAACA-3 (SEQ ID 

NO:83y 


984 


Probe 


FAM-5'-CCTGGGCTTATCAACGGACGCCA-3'-TAMRA (SEQ 
ID NO:84) 


1016 


Reverse 


5*-ACCACGGTGCCAATTTTAGC-3' (SEQ ID NO:85) 


1040 



Table 23: Relative Expression 



Tissue Name 


iveiaiive expression, /o 


bnaotnelial cells 


A fit 


bnaotnelial ceils (treatecij 




Pancreas 


A OA 


rancreatic ca. CArAN z 


U.Uz 


Adipose 


I.OI 


Adrenal gland 


1 /AZ 


Thyroid 


10. / 1 


Salivary gland 


Z.JO 


Pituitary gland 




Dram (^tetai^ 


n Ol 

U.7 1 


Brain (whole) 


IDAD 


Brain (amygdala) 


m.oj 


Drain ^ccrcuciiuin ) 




DialJi ^11 ippLrcampUb^ 


d\ fid 


Rt^m f citnct'on'I'io nioi^i 
Dnilll ^!>UDauulll<t Illgla^ 


IS 74 




13.93 


T^r^in /^KvnAthsilstmiic^ 
DloUl ^llj^puuialcUllUd^ 


18.06 


opuial VdlU 


41.82 


CNS ca rplio/astro'i I J87-MG 


79.68 




0.45 


rN<; ra /^a^ilrn'i TWITS'? 


12.95 


CNS ca.* (neuro; met ) SK-N-AS 


0.01 


CNS ca. (astro) SF-539 


0.26 


CNS ca. (astro) SNB-75 


0 


CNS ca. (glio) SNB-19 


0.44 


CNSca.(glio)U251 


0.23 


CNS ca. (giio) SF-295 


15.48 


Heart 


28.98 


Skeletal muscle 


6.05 


Bone marrow 


2.62 


Thymus 


8.46 


Spleen 


11.5 


Lymph node 


3.06 


Colon (ascending) 


2.14 


Stomach 


10.43 


Small intestine 


58.02 


Colon ca. SW480 


0.02 


Colon ca.* (SW480 met)SW620 


0.02 


Colon ca. HT29 


0.16 


Colon ca. HCT-116 


0.04 


Colon ca. CaCo-2 


15.17 


Colon ca. HCT-15 


0.16 
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m 

iH 

Pi 
»^ 

in 

ii 



Colon ca. HCC-2998 


U.Uj 


Gastric ca.* (liver met) NCI-N87 


U.U4 


Bladder 




Trachea 


t A A A 

14.44 


Kidney 


ATI 
O. / 1 


Kidney (fetal) 


1 l.OO 


Renal ca. 786-0 




Renal ca. A498 


U.ZJ 


Renal ca. RXF 393 


A AT 

u.o/ 


Renal ca. ACHN 




Renal ca. UO-31 


1 1 T 
1.1 / 


Renal ca. TK-10 


A A1 


Liver 


Oil A9 


Liver (fetal) 


Q A1 


Liver ca. (hepatoblast) HepG2 


A AT 


Lung 


A 'iQ 


Lung (fetal) 


lz.4 1 


Lung ca. (small cell) LX-1 


A AA 

0.09 


Lung ca. (small cell) NC1-H69 


0.25 


Lung ca. (s.cell var.) SHP-77 


A A1 

0.02 


Lung ca. (large cell)NCI-H460 


A AO 


Lung ca. (non-sm. cell) A549 


A CA 

0.54 


Lung ca. (non-s.cell) NCI-H23 


A 1 

O.lo 


Lung ca (non-s.cell) HOP-62 


t Oil 

1.24 


Lung ca. (non-s.cl) NCI-H522 


0.0 1 


Lung ca. (squam.) SW 900 


AIT 

0.17 


Lung ca. (squam.) NCI-H596 


1 no 

1.98 


Mammary gland 


1 1.42 


Breast ca.* (pi. effiision) MCF-7 


0 


Breast ca.* (pl.ef) MDA-MB-231 


0.02 


Breast ca.* (pi. effusion) T47D 


2.34 


Breast ca. BT-549 


A A'> 

0.03 


Breast ca. MDA-N 


A 

0.23 


Ovary 


%£. AO 

16.45 


Ovarian ca. OVCAR-3 


0.72 


Ovarian ca. OVCAR-4 


1 1 A 
I. 10 


Ovarian ca. OVCAR-5 


A n 
0.3/ 


Ovarian ca. OVCAR-8 


A o/: 
U.ZO 


Ovarian ca. IGROV-1 


A 1 A 
U. lU 


Ovarian ca.* (ascites) SK-OV-3 


A A1 
U.UI 


Uterus 




Placenta 


1 AA 
lUU 


Prostate 


lO lO 


Prostate ca.* (bone met)PC-3 


A A7 


Testis 


1 .Z4 


Melanoma Hs688(A).T 




jvieianoma ^mei^ naooo^o^. i 


48.07 


Melanoma UACC-62 


0.03 


Melanoma M14 


0.59 


Melanoma LOX IMVI 


0.16 


Melanoma* (met) SK-MEL-5 


0.02 


Melanoma SK-MEL-28 


0.13 



B. Clone 11692010.0.51 
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Table 24 and Table 25 provide primer sequence infoimation and the relative expression 
results, respectively, for Clone 1 1692010.0.51. As is shown in Table 25, high levels of 
expression, relative to normal cells, is found in certain ovarian cancer cell lines, in gastric 
cancer, and a colon cancer cell line. In addition, the protein encoded by this clone is also 
broadly expressed in lung cancers and certain CNS cancer cells. 



Table 24 Gene: 11692010 Probe Designation: Ag92 



Primer/Probe 


Sequence 


Start Position 


Forward 


5'-GCTAAATCCTGTCCATCTGTGT-3' (SEQ 
ID NO:86) 


538 


Probe 


TET-5'-TGAAACCCGCATCGCAGCGA-3'- 
TAMRA (SEQ IDNO:87) 




Reverse 


5*-ATGGATGTCAGAAAGCGATCA.3' (SEQ 
IDNO:88) 


592 



Table 25: Relative Expression 



1 issue fNajnc 


Rplativp 

ExDressionf%^ 


Fndnthpii:)! CfilK 


0.03 


FnHnthelial celK ^treated^ 


0.1 




1.63 


Panrrpatic ca CAPAN 2 


3.26 




8.54 


Adrenal ?land 


0.91 


Thyroid 


4.12 


Salivary gland 


0.19 


Pituitary gland 


0.57 


Brain (fetal) 


2.57 


Brain (whole) 


16.27 


Brain (amygdala) 


0.4 


Brain (cerebellum) 


100 


Brain (hippocampus) 


12.16 


Brain (substantia nigra) 


0.17 


Brain (thalamus) 


2.88 


Brain (hypothalamus) 


1.5 


Spinal cord 


1.10 


CNS ca. (glio/astro) U87-MG 


0.10 


CNS ca. (glio/astro) U-1 18-MG 


0.08 


CNS ca. (astro) SW1783 


0.22 


CNS ca.* (neuro; met ) SK-N-AS 


1.13 


CNS ca. (astro) SF-539 


0 


CNSca. (astro) SNB-75 


9-47 


CNS ca. (glio)SNB-19 


4.36 


CNSca.(glio)U251 


0 


CNS ca. (glio) SF-295 


0 


Heart 


0.48 


Skeletal muscle 


2.22 


Bone marrow 


0 


Thymus 


13.77 


Spleen 


0.03 


Lymph node 


0.15 


Colon (ascending) 


3.42 
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Stomach 


13.12 


Small intestine 


1.23 


Colon ca. SW480 


0.06 


Colon ca.* {SW480 met)SW620 


0 


Colon ca. HT29 


1.00 


Colon ca. HCT-116 


0 


Colon ca. CaCo-2 


20.88 


Colon ca. HCT-15 


0.77 


Colon ca. HCC-2998 


0.4 


Gastric ca.* (liver met) NCI-N87 


19.89 


Bladder 


1.95 


Trachea 


A CA 

4.54 


Kidney 


7.75 


Kidney (fetal) 


20.73 


Renal ca. 786-0 


A /( C 

0.45 


Renal ca. A498 


A lO 

0-39 


Renal ca. RXF 393 


A 

0.37 


Renal ca. ACHN 


0.91 


Renal ca. UO-31 


0.77 


Renal ca.TK-10 


7.80 


Liver 


2.59 


Liver (fetal) 


2.9 


Liver ca. (hepatoblast) HepG2 


0 


Lung 


3.10 


Lung (fetal) 


10.73 


Lung ca. (small cell) LX-1 


0.95 


Lung ca. (small cell) NCI-H69 


5.26 


Lung ca. (s.cell var.) SHP-77 


0 


Lung ca. (large cell)NCI-H460 


0 


Lung ca. (non-sm. Cell) A549 


5.79 


Lung ca. (non-s.cell) NCI<H23 


0.3 


Lung ca (non-s.cell) HOP-62 


2.74 


Lung ca. (non-s.cl) NCI-H522 


1.63 


Lung ca. (squam.) SW 900 


4.27 


Lung ca. (squam.) NCI-H596 


6 


Mammary gland 


2.54 


Breast ca.* (pi. effusion) MCF-7 


A AC 

4.45 


Breast ca.* (pI.eO MDA-MB-231 


0 


Breast ca.* (pi. effusion) T47D 


A AA 

0.09 


Breast ca. BT-549 


A 

0 


Breast ca. MDA-N 


1 A£^ 

1.46 


Ovary 


A 0£. 
O.OO 


Ovarian ca. OVCAR-3 


A OC 


Ovarian ca. OVCAR-4 


A CC 


Ovarian ca. OVCAR-5 


16.27 


Ovanan ca. OVCAR-8 


A CA 

V.jy 


Ovarian ca. IGROV-1 




Ovarian ca.* (ascites) SK-OV-3 


Z.lfy 


Uterus 


1 A t C 


Placenta 


l.O 


Prostate 


6.38 


Prostate ca.* (bone met)PC-3 


0 


Testis 




Melanoma Hs688(A).T 


0.22 


Melanoma* (met) Hs688(B).T 


0.15 


Melanoma UACC-62 


1.26 


Melanoma MI4 


1.30 


Melanoma LOX IMVI 


0.08 
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Melanoma* (met) SK-MEL-5 


0.64 


Melanoma SK-MEL-28 


0.96 



C. Clone 27835981.0.1 

Table 26 and Table 27 provide primer sequence information and the relative 
expression results, respectively, for Clone 27835981.0.1. The relative expression level for 
Clone 27835981.0.1, as shown in Table 27, indicate that the protein encoded by this clone is 
over-expressed, relative to the respective normal cell lines for the same tissues, in virtually all 
cancer cell lines examined. 



Table 26 Gene: 27835981 Probe Designation: Ag99 



Primer/Probe 


Sequence 


Start Position 


Forward 


5 ' CAGTCACACAGCTGCTCTATTCTCA-3 • 
(SEQ I NO: 99) 


820 


Probe 


FAM - 5 • AAATCTACCCCTTGCGTGGCTGGAAC- 
3'-TAMRA (SEQ ID NO: ICQ) 


848 


Reverse 


5'-GGACACCTCCAGGGAAACGT-3' (SEQ ID 
NO:101) 


876 



Table 27 Relative Expression Levels 



Tissue Name 


Relative 
Expression(%) 


Endothelial cells 


78.31 


Endothelial cells (treated) 


47.36 


Pancreas 


6.92 


Pancreatic ca. CAPAN 2 


47.36 


Adipose 


0.75 


Adrenal gland 


5.14 


Thyroid 


9.26 


Salivary gland 


6.92 


Pituitary gland 


0 


Brain (fetal) 


6.92 


Brain (whole) 


2.02 


Brain (amygdala) 


5.14 


Brain (cerebellum) 


1.46 


Brain (hippocampus) 


3.79 


Brain (substantia nigra) 


5.14 


Brain (thalamus) 


5.14 


Brain (hypothalamus) 


5.14 


Spinal cord 


6.92 


CNS ca. (glio/astro) U87-MG 


36.56 


CNS ca. (glio/astro) U-1 18-MG 


36.56 


CNSca. (astro) SWl 783 


47.36 


CNS ca.* (neuro; met ) SK-N-AS 


36.56 


CNS ca, (astro) SF-539 


36.56 


CNS ca. (astro) SNB-75 


21.45 


CNSca. (glio) SNB-19 


0 


CNSca. (glio) U251 


28.08 


CNS ca. (glio) SF-295 


21.45 


Heart 


12.32 
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Skeletal muscle 


Zo.Uo 


Bone marrow 




Thymus 


3. 1*» 


opieen 




Lymph node 




Colon (ascending) 


J. /V 


Stomach 


D. 14 


Small intestine 


0 OA 


colon ca. oW45U 


0 1 .U4 


Colon ca. (^oW4oU meijowo^u 


A1 Aj4 


Colon ca. H 1 Zy 


4 /.JO 


colon ca. HC i - 1 1 o 


1 AA 
lUU 


colon ca. caco-z 


Z l.4j 


colon ca. mc 


A 
U 


Colon ca. Hcc-zyyo 


1^ ^A 


oastric ca. ^^iiver meij nci-ino / 


IZ.JZ 


oladder 




Trachea 


J. 14 


Kidney 


A 00 


Kioney (tetal) 


0 TO 

z. /o 


Renal ca. 7oo-0 


00 AO 
Z6.U0 


Renal ca. 


Z 1 .4 J 


Renal ca. RAr iVi 




Renal ca. ACHN 


An lA 
4 /,3o 


Renal ca. UO-3 1 


00 AO 


Renal ca. IK- 10 


00 no 


Liver 


9,26 


Li/er (letal) 


U 


Liver ca. (nepatoolast) HepOz 


4/. Jo 


Lung 


u 


Lung (tetal) 


^ AO 


Lung ca. (small cell) LX-1 


J6.30 


Lung ca. (small cell) INCI-Hoy 


y.2o 


Lung ca, (s.ceii var.) oHr- / / 


A1 f\A 

01.U4 


Lung ca, (large cei!)NCI-ri4oi; 


A 1 (\A 
01.U4 


Lung ca. (non-sm. cell) A549 


2 1.43 


Lung ca. (non-s.cell) NCl-Hzi 


00 AO 


Lung ca (non-s.cell) HOP-62 


OC AO 


Lung ca. (^non-s.cij iMCi-riDzz 


OC AC 


Lung ca. (squam.j ow yuu 


0 OA 


Lung ca. (squam.^ NCi-tijyo 


1 0 10 
12.J2 


Mammary gland 


0 AO 


creast ca. yjpi, errusion^ Mcr- / 


0 1 /l^ 
Z 1 .43 


Dreasi ca. y>i.er^ wiljj\-ivid-zj i 


A1 fid 


Dreasi ca. \^pi. enusiun^ iHtu 


0 0^ 


jDreasi ca. d i -jny 


/ O.J I 


oreasi ca. mua-in 


Oft OR 


Ovary 


0 OA 


L/vanan ca. wvcaiv-j 


OR nft 

Zo.Uo 


uvanan ca. wvcak-** 


lA ^A 
JO.JO 


vivanan ca. uvcako 


A 00 


uvanan ca. ijvcak-o 


A 


v/vanaii ca. i\jii\.\»/v*i 


J0.30 


Ovarian ca.* (ascites) SK-OV-3 


28.08 


Uterus 


5.14 


Placenta 


6.92 


Prostate 


5.14 


Prostate ca.* (bone met)PC-3 


78.31 
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Testis 


V./J 


iVieianoina Hsooo(Aj. i 




ivicianonia ^mei^ risooo^o^. i 




Melanoma UACC-62 


78.31 


Melanoma M14 


0 


Melanoma LOX IMVI 


21.45 


Melanoma* (met) SK-MEL-5 


47.36 


Melanoma SK-MEL-28 


21.45 



D. Clone 21399247.0.1 

Table 28 provides primer sequence information for Clone 21399247.0.1. The 
expression analysis for Clone 21399247.0.1 was replicated a total of six-times. The protein 
encoded by the clone is broadly expressed in most of the tissues examined (i.e., the same cell 
lines as in the other Tables included in this section of the Specific Example). Furthermore, the 
encoded protein is also particularly strongly expressed in certain cancers, such as melanoma, 
prostate cancer, lung cancer, and colon cancer. 



Table 28 Gene: 21399247 Probe Designation: Agl09 



Primer/Probe 


Sequence 


Start Position 


Forward 


5 • -CCTGCAAAGCCGTGAGGT-3 • (SEQ ID 
NO: 102) 


1547 


Probe 


FAM-5 • -ACGGCATCTCTGTTGCCGGAACC-3 » - 
TAMRA (SEQ ID NO:103) 


1568 


Reverse 


5 ' -GGTGTCCTGGTAGATTCGGAAG- 3 • (SEQ 
ID NO: 104) 


1601 



E. Clone 17132296 

Table 29 and Table 30 provide primer sequence information and the relative 
expression results, respectively, for Clone 17132296. The expression analysis for Clone 
17132296, shown in Table 30, demonstrates that the protein encoded by this clone is over- 
expressed, relative to normal tissue cell lines, in ovarian cancer, breast cancer, and colon 
cancer. 

Table 29 Gene: 17132296 Probe Designation: Agl62 



Primer/Probe 


Sequence 


Forward 


5' -GTACTGCCGCCAGCTTACCT-3' (SEQ ID 
N0:105) 


Probe 


TET-5' CACAGAGCCACSCAGTGACACATGAC 
AAA-3' -TAMRA (SEQ ID NO: 106) 


Reverse 


5 • -GACATGGCTTTCGTAAATAATGCA- 3 ( SEQ 
ID NO: 107) • 
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Table 30 Relative Expression Levels 



Tissue Name 


Relative 
Expression(%) 


Endothelial cells 


0.04 


Endothelial cells (treated) 


3-12 


Pancreas 


1.4 


Pancreatic ca. CAPAN 2 


0 


Adipose 


1.21 


Adrenal gland 


2.55 


Thyroid 


3.22 


Salivary gland 


1.60 


Pituitary gland 


3.83 


Brain (fetal) 


4 


Brain (whole) 


27.73 


Brain (amygdala) 


11.87 


Brain (cerebellum) 


41.5 


Brain (hippocampus) 


1 1.55 


Brain (substantia nigra) 


22.40 


Brain (thalamus) 


21.92 


Brain (hypothalamus) 


2.04 


Spinal cord 


15.21 


CNS ca. (glio/astro) U87-MG 


23.57 


CNS ca. (glio/astro) U-118-MG 


0.01 


CNS ca. (astro) SW1783 


0.66 


CNS ca.* (neuro; met ) SK-N-AS 


18.37 


CNS ca. (astro) SF-539 


0 


CNS ca. (astro) SNB-75 


21.94 


CNS ca. (glio) SNB-19 


46.12 


CNS ca, (glio) U251 


8.94 


CNS ca. (glio) SF-295 


0 


Heart 


2.97 


Skeletal muscle 


6.45 


Bone marrow 


5.19 


Thymus 


1.35 


Spleen 


0.9 


Lymph node 


2.81 


Colon (ascending) 


1.39 


Stomach 


2.22 


Small intestine 


1.54 


Colon ca. SW480 


1.20 


Colon ca.* (SW480 met)SW620 


0 


Colon ca. HT29 


0 


Colon ca. HCT-116 


0.01 


Colon ca. CaCo-2 


2.51 


Colon ca. HCT-15 


10.11 


Colon ca. HCC-2998 


17.88 


Gastric ca * (liver met) NCI-N87 


5.16 


Bladder 


12.24 


Trachea 


1.84 


Kidney 


27.13 


Kidney (fetal) 


4.71 


Renal ca. 786-0 


8.94 


Renal ca. A498 


10.6 


Renal ca. RXF 393 


2.25 


Renal ca. ACHN 


7.53 


Renal ca. UO-31 


0.86 


Renal ca.TK-10 


10.03 
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Liver 


1 J. IH 


Liver (fetal) 




Liver ca. (hepatoblast) HepG2 




Lung 




Lung (fetal) 


1 (\A 


L>ung C3. ^sniaii ceu^ l^A'I 


n oo 


T lino r^'a /^emoll KI/^I 

L>ung ca. \^sniaii ceu^ iNL^i^rioy 


j.zo 


L<ung ca. ^b.ccii var.^ orir-/ / 


u 


Lung ca. ^^loTgc CeiJ^lNV^l-ri'^OU 


A 

u 


Lung ca. (non-sm. cell) A549 


J.Z 1 


LiUng ca. ^^non-s.ceuj rMv^i-rizj 


lO oo 
IZ. /Z 


1 linn ^nrm_c /«^n\ l-ir^O AO 

i^ung Ca ^non-s.ccu^ nwr-oz 


ft ^ 


L*ung ca. \^non-s.cij iNci-iiDzz 


1 ^ AO 


I linn /»Q ^e/iiiam '\ CA&/ OAA 

LrUng ca. ^squani.^ o w yuu 


111 


Lung ca. (^squani. j Nc-i-ri jVO 


1 11 


Mammary gland 




Drcasi ca. ypx. einisionj iviur-/ 


1 T 11 

1 /./J 


oreasi ca. (pi.eij jviUA-ivit>-z J i 




oreasi ca. ypi, eiiusion^ \*mu 


>l 0 1 


oreasi ca. d i - 


U.Ul 


fcsreast ca. iviua-in 


OT Q 

z /.o 


Ovary 




uvarian ca. 


1 o 

i.y 


uvarian ca, ijvl.ak-4 


O CI 
Z.O 1 


uvarian ca. wvi.^ak-j 


1 1 < 


uvarian ca. uvcak-o 


Q T7 
O.Z/ 


uvarian ca. lOKUV-i 


A Al 

4.4/ 


Uvarian ca.* (ascites) bK.-UV-3 


y/.l.Z 


Uterus 


Z4- /o 


Placenta 


Q O 

o.y 


Prostate 


i.yy 


rTOSiaie ca. ^oone meijjrv^-.? 


A At 


Testis 


1 AA 


Melanoma risooov.A i 


lO.JZ 


ivicicinornd ^mci^ nsooo^D^. i 


1 J.J.> 


Melanoma UACC-62 


14.35 


Melanoma M14 


12.97 


Melanoma LOX IMVI 


10.82 


Melanoma* (met) SK-MEL-5 


24.65 


Melanoma SK-MEL-28 


21.34 



F. Clone 17931354 

Table 31 and Table 32 provide primer sequence information and the relative 
expression results, respectively, for Clone 17931354. The expression analysis results for 
Clone 17931354 are shown in Table 32. Interestingly, the protein encoded by this clone is 
prominently detected in two lung cancer cell lines, but not within normal lung cells. 



Table 31 Gene: 17931354 Probe Name: Agl 24 



Primer/Prob 
e 


Sequence 


Start 
Position 


Forward 


5^CGCCCCTACAACCGCAT-3' (SEQ ID 
NO: 108) 


3070 
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Probe 


FAM-5'- 

CCATAGAGTCAGCGTTTGACAATCCAACTT 
ACG-3'-TAMRA (SEQ ID NO: 109) 


3089 


Reverse 


5 -CTGCAAAGGAAAGAGATCCAGTC-3 (SEQ 
IDNOrllOy 


3123 



Table 32 Relative Expression Levels 



Tissue Name 


Relative 




Expression(%) 


Endothelial cells 


0.11 


Endothelial cells (treated) 


0.07 


Pancreas 


0.19 


Pancreatic ca. CAPAN 2 


0.07 


Adipose 


0 


Adrenal gland 


0 


Thyroid 


0.01 


Salivary gland 


0 


Pituitary gland 


0 


Brain (fetal) 


46.93 


Brain (whole) 


18.64 


Brain (amygdala) 


39.47 


Brain (cerebellum) 


70.04 


Brain (hippocampus) 


26 


Brain (substantia nigra) 


11.08 


Brain (thalamus) 


29.78 


Brain (hypothalamus) 


12.08 


Spinal cord 


3.02 


CNS ca. (glio/astro) U87-MG 


0.05 


CNS ca. (glio/astro) U-118-MG 


0.05 


CNS ca. (astro) SW1783 


0.07 


CNS ca.* (neuro; met ) SK-N-AS 


0.05 


CNS ca. (astro) SF-539 


0.05 


CNS ca. (astro) SNB-75 


-0.03 


CNS ca. (glio) SNB-19 


7.12 


CNS ca. (glio) U251 


2.65 


CNS ca. (glio)SF.295 


0.03 


Heart 


0.02 


Skeletal muscle 


0.04 


Bone marrow 


0.03 


Thymus 


0 


Spleen 


0.02 


Lymph node 


0.01 


Colon (ascending) 


0 


Stomach 


0 


Small intestine 


1.00 


Colon ca. SW480 


0.08 


Colon ca.* (SW480 met)SW620 


0.08 


Colon ca. HT29 


0.07 


Colon ca. HCT-116 


0.14 


Colon ca. CaCo-2 


0.03 


Colon ca. HCT-15 


0 


Colon ca. HCC-2998 


0.05 


Gastnc ca.* (liver met) NC1-N87 


0.02 


Bladder 


0.01 


Trachea 


0.02 


Kidney 


0 


Kidney (fetal) 


0 
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Renal ca. 786-0 


0.04 


Renal ca. A498 


0.03 


Renal ca. RXF 393 


0.05 


Renal ca. ACHN 


0.07 


Renal ca. U031 


0.04 


Renal ca. TK-10 


0.04 


Liver 


0.01 


Liver (fetal) 


0 


Liver ca. (hepatoblast) HepG2 


0.07 


Lung 


0 


Lung (fetal) 


0 


Lung ca. (small cell) LX-1 


0.05 


Lung ca. (small cell) NCI-H69 


100 


Lung ca. (s.cell var.) SHP-77 


0.08 


Lung ca. (large cell)NCI-H460 


0.08 


Lung ca. (non-sm. cell) A549 


0.03 


Lung ca. (non-s.cell) NCI-H23 


0.04 


Lung ca (non-s.cell) HOP-62 


0.04 


Lung ca. (non-s.cl) NCI-H522 


0.04 


Lung ca. (squam.) SW 900 


0.01 


Lung ca. (squam.) NCI-H596 


74.46 


Mammary gland 


0 


Breast ca.* (pi. effusion) MCF-7 


0.03 


Breast ca.* (pl.ef) MDA-MB-231 


0.08 


Breast ca.* (pi. effusion) T47D 


0.01 


Breast ca. BT-549 


O.I I 


Breast ca. MDA-N 


0.04 


Ovary 


0.0 1 


Ovarian ca, OVCAR-3 


0.04 


Ovarian ca. OVCAR-4 


0.05 


Ovarian ca. OVCAR-5 


0 


Ovarian ca. OVCAR-8 


0 


Ovarian ca. IGROV-1 


0.05 


Ovarian ca.* (ascites) SK-OV-3 


0.04 


Uterus 


0 


Placenta 


0.07 


Prostate 


0 


Prostate ca.* (bone met)PC-3 


0.1 1 


Testis 


0.28 


Melanoma Hs688(A).T 


0.07 


Melanoma* (met) Hs688(B).T 


0.04 


Melanoma UACC-62 


0.11 


Melanoma Ml 4 


0 


Melanoma LOX IMVI 


0.03 


Melanoma* (met) SK-MEL-5 


0.07 


Melanoma SK-MEL-28 


0.03 



G. Clone 7520500 

Table 33 and Table 34 provide primer sequence information and the relative 
expression results, respectively, for Clone 7520500. The expression analysis results for the 
protein encoded by Clone7520500 are shown in Table 34. As was found with Clone 
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17931354, the protein encoded by this Clone 7520500 is prominently detected in two lung 
cancer cell lines, but not within normal lung cells. 



Table 33 Gene: 7520500 Probe Designation: Ag90 



Primer/Probe 


Sequence 


Start 
Position 


Forward 


5'nGGCCTGGACTGCTTCTTC-3' (SEQ ID 
NO:lll) 


977 


Probe 


TET-5* 

CATCTCTGTCTACCCTGGCTATGGCGTG-3- 
TAMRA (SEQ ID NO: 1 12) 


999 


Reverse 


5'.AGGCTGATATTCTGGACCTTGATT-3* 
(SEQ ID NO: 113) 


1029 



Table 34 Relative Expression Levels 



m 



-CS7 



Tissue Name 


Relative 




Expression(%) 


Endothelial cells 


0.07 


Endothelial cells (treated) 


0.04 


Pancreas 


0.22 


Pancreatic ca. CAPAN 2 


0.04 


Adipose 


0 


Adrenal gland 


0 


Thyroid 


0 


Salivary gland 


0 


Pituitary gland 


0 


Brain (fetal) 


90.94 


Brain (whole) 


23.47 


Brain (amygdala) 


49.07 


Brain (cerebellum) 


95.02 


Brain (hippocampus) 


47.9 


Brain (substantia nigra) 


14.28 


Brain (thalamus) 


26.37 


Brain (hypothalamus) 


14.59 


Spinal cord 


3.05 


CNS ca. (glio/astro) U87-MG 


0.03 


CNS ca. (glio/astro) U-1 18-MG 


0.03 


CNSca. (astro) SW1783 


0.04 


CNS ca.* (neuro; met ) SK-N-AS 


3.11 


CNS ca. (astro) SF-539 


0.03 


CNS ca. (astro) SNB-75 


0,02 


CNSca. (glio) SNB-19 


7.73 


CNSca.(g!io)U251 


2.83 


CNS ca. (glio) SF-295 


0.02 


Heart 


0.01 


Skeletal muscle 


0.03 


Bone marrow 


0.02 


Thymus 


0.12 


Spleen 


0.01 


Lymph node 


0 


Colon (ascending) 


0.07 


Stomach 


0.2 


Small intestine 


0.9 


Colon ca. SW480 


0.57 


Colon ca.* (SW480 met)SW620 


0.06 
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Colon ca. HT29 


0.04 


Colon ca. HCT-1 16 


0.09 


Colon ca. CaCo-2 


0.02 


Colon ca. HCT-I5 


0 


Colon ca. HCC-2998 


0.03 


Gastric ca.* (liver met) NCI-N87 


0,01 


Bladder 


0 


Trachea 


0.07 


Kidney 


0 


Kidney (tetal) 


0 


Kenal ca. 786-0 


0.03 


Kenal ca, A4y8 


0.02 


Kenal ca. KXr 393 


0.03 


Kenal ca. ACHN 


0.04 


Kenal ca. UO-3 1 


0.03 


Kenal ca. 1 K- 1 0 


0.03 


Liver 


0 


Liver (fetal) 


0 


Liver ca. (hepatoblast) HepG2 


0.04 


Lung 


0 


Lung (tetal) 


0 


Lung ca. (small cell) LX-1 


0.21 


Lung ca. (small cell) NCI-H69 


100 


Lung ca. (s.cell var.) SHP-77 


0.06 


Lung ca. (targe celI)NCl-H460 


0.06 


Lung ca. (non-sm. cell) A549 


0.02 


Lung ca. (non-s.cell) NCI-H23 


0.03 


Lung ca (non-s.cell) HOP-62 


0.03 


Lung ca. (non-s.cl) NCI-H522 


0.03 


Lung ca. (squam.) SW 900 


0 


Lung ca. (squam.) NCI-H596 


71.61 


Mammary gland 


0.04 


Breast ca.* (pi. effusion) MCF-7 


0.02 


Breast ca.* (pJ.ei) MDA-MB-231 


0.06 


Breast ca.* (pi. efmsion) T47D 


0 


Breast ca. B 1 -549 


0.07 


Breast ca. MDA-N 


0.03 


Ovary 


0 


Uvarian ca. OVCAR-3 


0.03 


Ovarian ca. UVCAR-4 


0.03 


Uvarian ca. OVCAR-5 


0 


Civarian ca. UvCAK-o 


0 


ovarian ca. lOKUV-i 


0.03 


Ovarian ca.* (ascites) SK-OV-3 


0.07 


Uterus 


0.02 


Placenta 


0.02 


Prostate 


0 


Prostate ca.* (bone met)PC-3 


0.07 


testis 


0.49 


melanoma Hsooo(A). i 


0.04 


Melanoma* ^met'^ HcfiXSrR^ T 


U.Uj 


Melanoma UACC-62 


0.07 


Melanoma M14 


0 


Melanoma LOX IMVI 


0.02 


Melanoma* (met) SK-MEL-5 


0.05 


Melanoma SK-MEL-28 


0.02 
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H. Clone 17941787 

Table 35 and Table 36 provide primer sequence information and the relative 
expression results, respectively, for Clone 17941787. The expression analysis results for 
Clone 17941787 are shown for a total of two trials in Table 36. From these results, it is seen 
that, relative to cells from normal tissues, prostate cancer, ovarian cancer, breast cancer, lung 
cancer, renal cancer, CNS cancer and pancreatic cancer cell lines over-express the protein 
encoded by this clone to extremely high levels. 



Table 35 Gene: 17941787 Probe Designation: Ag96 



Primer/Probe 


Sequence 


Start 
Position 


Forward 


5 -CCAAGTAGATGGGTTCTGTTTGC-3' (SEQ 
ID NO: 114) 


1169 


Probe 


FAM-5* 

CCCAGTTACCTCCACAGGGTATTTCCCA-3'- 
TAMRA (SEQ ID NO: 115) 


1194 


Reverse . 


5*-CGACGCTGCTGCTCAGTATAAC-3 (SEQ 
ID NO: 116)' 


1282 



Table 36 Relative Expression Levels 



Tissue Name 


Rel. Expr.(%) 
tm256f 


ReI.Expr.(%) 
tm341f 


Endothelial cells 


17.05 


2.44 


Endothelial cells (treated) 


18.41 


8.66 


Pancreas 


2.11 


0.72 


Pancreatic ca. CAPAN 2 


24.36 


9.32 


Adipose 


0.96 


0.53 


Adrenal gland 


6.14 


3.10 


Thyroid 


3.17 


3.01 


Salivary gland 


1.88 


4.32 


Pituitary giand 


10.32 


8.02 


Brain (fetal) 


17.02 


14.67 


Brain (whole) 


16.03 


7.72 


Brain (amygdala) 


11.84 


9.91 


Brain (cerebellum) 


40.7 


4.52 


Brain (hippocampus) 


32.22 


8.09 


Brain (substantia nigra) 


5.2 


6.71 


Brain (thalamus) 


7.40 


4.38 


Brain (hypothalamus) 


13.29 


14.33 


Spinal cord 


2.64 


0.79 


CNS ca. (glio/astro) U87-MG 


30.88 


20.08 


C:NS ca. (glio/astro) U- 1 1 8-MG 


22.97 


19.29 


CNSca. (astro) SW1783 


38.58 


21.16 


CNS ca.* (neuro; met ) SK-N-AS 


36.05 


19.95 


CNSca. (astro) SF-539 


51.50 


34.64 


CNS ca. (astro) SNB-75 


53.55 


38.64 


CNSca.(glio)SNB-19 


12.18 


8.24 


CNSca.(glio) U25I 


11.19 


2.86 


CNS ca. (glio) SF-295 


19.53 


15.51 


Heart 


16.96 


16.47 
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OIVWICUII IIIUMrIC 


12.06 


11.6 


Romp miin'/tw 


2.46 


1.28 




32.30 


26.66 




3.34 


3.01 


1 vmnh nnHf> 


2.83 


0.84 




2.94 


1.77 


«j i\y 1 1 1 <i w 1 1 


3.37 


4.68 


SitiaII intpctinfk 
oiiiaji iiiic^iijic 


2.54 


1.16 


Cnlnn r» ^WdXn ~~ " 


6.89 


2.15 


^ijiuii ud. WHOU niCiJo WO^U 


5.33 


2.15 


Colon ca HT70 ' 


2.54 


1.9 


Colon ca HPT- 1 1 H ' " — 


0.12 


2.75 


Colon ra CaCckJJ 

K^\ji\JH Lira. \^a\^\j^^ 


1.42 


1.28 


Colon ra HCT-IS 


5.27 


6.12 


Colon ra HCC-'>OOR 


9.64 


3.51 


Ga«;fnr ra * /^Hvpr mpt^ wr*I XlftT 


0.05 


0.97 


RlaHHpr 

UluviUCI 


4.61 


15.56 


1 rarhpi* 

1 1 uUllCu 


2.32 


1.07 




3.02 


2.22 




7.09 


7.79 


Rpnal ra 7R/t H 

l\dlal /OO'V 


60.36 


54.60 


IxCHaJ Ca. A\tyo 


56.19 


55.98 


Rpnal ra RYP ^O'J 


64.31 


40.17 


ivcndi Co. /\L^rliN 


26.56 


10.79 


RpnnI I TO 11 


40.15 


34.17 


RpnnI ra TltT IH "'^ 


29.97 


29.62 


Liver 


2.85 


0.84 




2.98 


i.n 


Lriver ca. vnepaiODiastj HepOz 


L08 


1.9 


Lung 


0.63 


1.11 


1 lino ^fptal^ 


5.12 


5.17 


1 lino ^cmQll /^oll^ 1 Y 1 


1.79 


1.67 


1 nno ra /'ctncill "M/^T U/CO 


15.89 


9.41 


1 lino ri) r^pll uor \ ClJD 1'7 
i.2>.CclI Wm.) otir-/ / 


0.07 


33.53 


i^uiig cd. ^iargc ceii^iNd-ri4oU 


0.07 


89.67 


i^uii^ Cd. v,nun-sni. AD^y 


16.79 


14.19 


I lino ra /nrvn_c "M/^I W^l 

LfUitg Cd. ^^non-s.ceii^ JNv^i-rlZj 


14.39 


15.32 


T lino ra ^nrin.c rp1I^ l4r^D ^'7 
LrUiig vd ^llUil-S.CCII^ rlv/r-OZ 


29.37 


34.17 


1 nno ra ^nnn.c nW XI/^I IKOO 


39.60 


27.12 


I lino rn {^nnctm \ QU/ OAO 


19.37 


11.97 


I nno ra /cmiam ^ XII^I U<Oi« 


25.10 


32.49 


Mammarv olanri 


45.51 


2.4 




4.40 


1.28 


Breast ca * Tnl ef) MHA-MR 9^1 1 


30.44 


17.22 


Breast ca * Tnl pffii^inn^ Tdm 


4.57 


0.84 


Breast ca RT-S4Q 


0.1 


62.45 


Breast ca MDA-N 


'i'i £A 

33.64 


20.95 


Ovary 


3.10 


0.84 


Ovarian ca OVCAR-1 




8.09 


Ovarian ra OVCAR-4 


9.01 


2.8 


Ovarian ra OVCAR ^ 


17.02 


22.21 


Ovarian ra OVCAR-tt 


25.23 


17.55 


Ovarian ca. IGROV-I 


6 61 

v.VI 1 


1.0 A 


Ovarian ca.* (ascites) SK-OV-3 


31.43 


21.38 


Uterus 


2.19 


3.82 


Placenta 


3.93 


0.87 


Prostate 


2.45 


4.29 


Prostate ca.* (bone met)PC-3 


0.1 


100 
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in 

SI 



Testis 


7.31 


8.1 1 


iviciaJlunia nbDOO\/\ 1. 1 


46.5 


17.44 


Melanoma* (met) Hs688(B).T 


44.76 




Melanoma UACC-62 


17.05 


4.72 


Melanoma M14 


35.18 


16.49 


Melanoma LOX IMVl 


91.46 


68.77 


Melanoma* (met) SK-MEL-5 


56.41 


17.56 


Melanoma SK-MEL-28 


100 


86.85 



I. Clone 16467945 

Table 37 and Table 38 provide primer sequence information and the relative 
expression results, respectively, for Clone 16467945. The tissue expression analysis for Clone 
16467945 is shown in Table 38. The results indicate that the protein encoded by this clone is 
highly over-expressed in certain cell lines derived from breast cancer, ovarian cancer, renal 
cancer, and colon cancer. In addition, the encoded protein is found to be strongly suppressed 
in lung cancer cell lines, in comparison with normal lung cells. 

Table 37 Gene: 16467945 Probe Designation: Ag94 



Primer/Probe 


Sequence 


Start 
Position 


Forward 


5 -CCACCTACAACCCCAGAAAGG-3' (SEQ ID 
NO: 11 7) 


1491 


Probe 


FAM -5'- 

CAACCACCGGACTGACAACTATAGCACCA 
G-3'-TAMRA (SEQ ID NO:l 18) 


1460 


Reverse 


5 -TGTAATCCCTCCTGGAGGTGTAC-3' (SEQ 
ID NO: 11 9) 


1431 



Table 38 Relative Expression Levels 


Tissue Name 


Relative 




Expression(%) 


Endothelial cells 


0.03 


Endothelial cells (treated) 


0.07 


Pancreas 


14.47 


Pancreatic ca. CAPAN 2 


0.52 


Adipose 


0.65 


Adrenal gland 


1.79 


Thyroid 


75.56 


Salivary gland 


2.06 


Pituitary gland 


4.64 


Brain (fetal) 


9.1 


Brain (whole) 


1.06 


Brain (amygdala) 


1.21 


Brain (cerebellum) 


0.2 


Brain (hippocampus) 


1.83 


Brain (substantia nigra) 


3.07 


Brain (thalamus) 


0.8 


Brain (hypothalamus) 


14.83 


Spinal cord 


3.7 


CNS ca. (glio/astro) U87-MG 


0.01 


CNS ca. (glio/astro) U-l 18-MG 


0.0 1 
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1^ 
fy 





0.13 


CNS ca * ^^npiirn* mpt ^ Qlf "M AC 


0.01 




1.35 


CN^ ca ^a«trn1i <\NR 7S 
v^i^o va. ^aoUi/^ olND-/ J 


0.27 




0.02 




0.8 




0.18 


Heart 


1.88 


^l^plptsil miicr'lp 


1.67 


uviiv iiiaJii/w 


0.53 




6.75 




3.70 


1 vmnh nnrip 


1.01 




2.94 


Stnmarh 


4.22 


^mall intpctinp 


11. 51 


Colon f a ^W4Rn 


0.24 


^.'UIUIl c<l. w*#ov fllci^oVVOZU 


0.02 


Pninn ra HT70 


13.33 


Pnlnn ra HPT 1 l#i 


0.03 




21.94 


Poinn ra HPT- 1 ^ 


18.32 


Pninn ra HPP 


5.13 


riactrir ra ♦ /'liv#»r m^^A XT/^I XTCT 


31.33 


RlaHHpr 

oiaucicr 


1.33 


1 i aUICd 


3.63 




12.37 


rviuiicy \^idai y 


19.3 


ivciiai ca, /oO-v 


0 


ivciiai ca. /\*fyo 


0.12 


ivCiidl Ca. lvA.r J" J 


15.07 


Rpnal ra APUXI 


70.06 


Rpnal ra I TO 1 1 
rvciiai Co. U W~ J i 


O.I 


Renal ra TT^-IA 

IVvlIal ca. J Jn." 1 u 


0 


I ivpr 


1.46 


T i vpp f f^»tal^ 
c«ivd ^iciai^ 


1.1 1 


L^ivci cd. \^iicpaiuuiasi^ ricpljZ 


10.01 


1 lino 


21.48 


I liner rfpfal^ 


29.57 


I imp ca ^cmall rplH f Y 1 


3.23 


1 imp ra ^Qmall rplH MPI HAO 


7.75 


I. imp ra rpll var ^ <2HP '7'7 


0.02 


LllilP ca f^larpe rpinKPI-Hd^ 


0.02 


Klinp ca ^nnn-cm rplH A^AO 


1.16 


Kunp ca ^nnn-Q rplH WPI HO'l 


2.16 


Lunp ca fnon-^ rplH HDP-/\'7 


0 


Lunff ca Tnon-*; cU >JPI-H^99 


A 

u 


Lunp ca ^^iniiam ^ *sW onn 


A OC 

0.85 


Lun? ca ^<;oiiam ^ NPI-H^OA 


13.15 


Mairmiarv pland 


7.04 


Brea<;f ca * Cnl pffiicion\ MPP i 


100 


Breast ca * ^nl pfl MHA-KAR 911 


0.02 


Breast ca.* (pL efiiision) T47D 




Breast ca. BT-549 


0.03 


Breast ca. MDA-N 


0.02 


Ovary 


3.51 


Ovarian ca. OVCAR-3 


1.86 


Ovarian ca. OVCAR-4 


0.10 
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Ovarian ca. OVCAR-5 




Ovarian ca. OVCAR-8 


0.50 


Ovarian ca. IGROV- 1 


99 9ft 


Ovarian ca.* (ascites) SK-OV-3 


111'^ 

1 1 . 1.7 


Uterus 


17 SI 


Placenta 


1 97 


Prostate 


7 ft'? 


Prostate ca.* (bone niet)PC-3 




Testis 




Melanoma Hs688(A).T 


0 02 


Melanoma* (met) Hs688(B).T 


0 


Melanoma UACC-62 


0.03 


Melanoma M14 


0 


Melanoma LOX IMVI 


0.02 


Melanoma* (met) SK-MEL-5 


0.02 


Melanoma SK-MEL-28 


0 



Example 16: Inhibition of Serine Protease Activity by the Protein Encoded 

by Clone 11692010.0.51, a PR03 nucleic acid 

Human Embryonic Kidney (HEK) 293 cells were grown in Dulbecco's modified 

g eagle's medium (DMEM) with 1 0% fetal bovine serum medium to approximately 90% 

□ confluence. The cells were transfected with pCEP4/Sec (mock transfection vector) or 

Q 

^ pCEP4/Sec-l 1692010 (see, Example 6, supra) using Lipofectamine 2000® (Gibco/BRL/Life 

in Technologies, Rockville, MD) according to the manufacturer's specifications. Transfected 

1^ cells were incubated for 2 days with DMEM, and conditioned medium was then prepared by 

B collection of cell supematants. 

W The conditioned medium was enriched by TALON® metal affinity chromatography 

l« (Clontech; Palo Alto, CA) which is intended for the purification of 6xHis protein fusions. In 

brief, the procedure was as follows. Seven ml of conditioned medium was incubated with 1 
ml of TALON® metal affinity resin in spin columns. The spin columns were initially washed 
twice with 1 ml of Phosphate-buflfered saline (PBS). The columns were then eluted twice with 
0.65 ml of PBS/0.5M imidazole, pH 8.0 and the eluates were pooled. Imidazole was removed 
by buffer-exchange dialysis into PBS using Microcon® centrifugal filter devices (Millipore 
Corp.; Bedford, MA). The conditioned medium enriched in the 1 1692010 gene product was 
stored at 4*^C. 

In order to determine the ability of the 1 1692010 gene product to inhibit protease 
activity, the encoded protein was added in two different aliquot sizes (Le., 25 ^il and 50 jil) to a 
standard dilution of trypsin containing approximately 350 ng of enzyme. The resulting 
mixtures and appropriate positive and negative controls (i.e., serum and conditioned medium 
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Hi cell growth. 

in 



1^ 



4 * 

from mock transfection, respectively) were then assayed for trypsin activity using the PDQ 
Protease Assay™ (Athena Environmental Sciences, Inc.; Baltimore, MD). In brief, this assay 
is a colorimetric assay using a proprietary substrate (i.e.. a cross-linked matrix containing 
protein and a dye-protein conjugate) and is capable of identifying a wide range of proteases. 
Test samples containing protease activity and putative inhibitory substances v/ere aliquoted 
into vials and incubated at 37°C for 8 hours. Protease activity was detected 
spectrophotometrically at 450 nm with increasing optical density being proportional to 
increasing enzyme activity. 

The results, shown in FIG. 8. indicate that the 1 169201 0 gene product inhibits trypsin 
at a 50% inhibitory level corresponding to the addition of 25 ixl of enriched, conditioned 
medium. It should be noted that this 50% level is relative to trypsin with no addition, or the 
addition of conditioned medium from the mock transfection. 

Proteins exhibiting some similarity to the clone 1 1692010.0.51 protein are thought to 
be potentially useful for: (i) the stimulation of growth and motility of keiatinocytes; (//•) the 
inhibition of the growth of cancer cells (e.g.. melanomas); (Hi) modulation of angiogenesis and 
tumor vascularisation; (/v) modulation of skin inflammation; and (v) modulation of epithelial 



Additionally, the protein encoded by Clone 1 1692010.0.5 1 also has some degree of 
^ similarity to fibromodulin, a protein that potentially regulates extracellular matrix remodeling. 

I As disclosed herein, the protein encoded by Clone 1 1692010.0.51 has been shown here to 

l| inhibit protease activity, it is possible that this protein may also act to inhibit tumor cell 

metastasis and invasion. 

Example 17: Induction of Proliferation of NHost CeUs by the Protein Encoded bv 
Clone 20468752.0.18-U, a PR02 nucleic acid ^-ncoaea t>y 

Human primary osteoblast cells (NHost; Clonetics; San Diego, CA) were plated at 
40% confluency and cultured in DMEM supplemented with 10% fetal bovine serum or 10% 
calf serum for 24 hours. Hie culture medium was removed and replaced with an equivalent 
volume of enriched conditioned medium prepared as described in Example 16. with the 
exception that the transfection was performed using pCEP4/Sec-20468752 (see. Example 4, 
supra) or pCEP4/Sec (mock transfection vector; see, Example 3, supra). After approximately 
48 hours, the cells were photographed with a Zeiss Axiovert 100. Cell numbers were then 
determined by trypsinization, followed by counting using a Coulter Zl Particle Counter. 
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Treatment of the NHost cells with conditioned medium from 20468752.0. 18-U- 
tiansfected HEK 293 cells resulted in a 2-fold increase in cell number over a two-day period 
{see. FIG. 9) as compared to mock transfection. Cells treated with a negative control 
containing an unrelated growth factor exhibited no growth (FIG. 9). 

Other Embodiments 

While the invention has been described in conjunction with the detailed description 
thereof, the foregoing description is intended to illustrate and not limit the scope of the 
invention, which is defined by the scope of the appended claims. Other aspects, advantages, 
and modifications are within the scope of the following claims. 
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